‘SAVE 10. MAYBE EVEN HUNDREDS. 


GUL's exceptional radar detector 
is now on sale. 


orf 


When a radar detector repeatedly 
proves superior performance against 
units costing twice as much, that's news. 

When it celebrates this success 
by lowering its price, that's cause for 
excitement. 

The $95 GUL Micro Scan is now on 


sale at $85, through September 30, 1980. 


Plenty of advance warning. 

In tests conducted by the Canadian 
Tire Corporation and Motor Consumer 
Report, the GUL demonstrated a detec- 


tion distance significantly greater than 
its top three competitors. 

nd in two recent issues (January 
and February, 1980), CB Magazine 
revealed an unprecedented comparison 
showdown involving 12 leading detec- 
tors—some with prices as high as $200. 


огде elliptical hom antenna detects radar from ай 
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Менен straight line detection, 
the GUL's 9,029 foot range topped 
the list. 

Signals of .01 millionths of a volt are 
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sufficient to trigger the GUL's scanning 
alert system (ranging from 9.445 to 
24.445 GHz). It successfully 

detects all police radar— 

including the new KR-11 

short pulse. 

What's more, the GUL 
has a nondirectional antenna; 
its large elliptical horn 
puls in signals from 

ont, side and rear. This 
360° detection field 
maximizes sensitivity, 
providing you with valu- 
able warnings—even 
when approaching hills 
and curves. СВ 
Magazines com- 
parison bears this E 
out: In a K band test for around- 
the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and from behind, it 
was found to be the most effective detec- 
tor in the dozen. 
Doesn't cry “wolf.” 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hospital 
microwaves. 

But the GUL shows no sign of fals- 
ing when exposed to radio signals of 
any kind. Its sophisticated circuitry is 
completely shielded by a diecast and 
extruded aluminum case which protects 
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the input terminals from stray signals 
(the most common cause of false 
alarms). The aluminum provides light- 
ness, along with durability not found in 
plastic casings. 

A double warning system. 

Both a tone and light come on in the 
presence of radar, and remain on until 
radar is gong. You're never lulled into a 
false sense of security by a tone that 
sounds once and then goes off. You 
control the tone with a front-mounted 
on/off switch. 

In addition, the GUL uses an inter- 
nal voltage regulator, commutating filter, 
and synchronous detector to reduce 
power consumption to a minimum. This 
also provides a more stable gain setting. 
And its gain control knob lets you opti- 
mize sensitivity for different city and 
country conditions. 
Quick installation. 

The compact GUL measures only 
4" X 3" x 4/4". It weighs just 20 oz. Its 
case is finished in glare-free matte black, 
and comes with bracket in place. 

To mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching Velcro foot 
(on bracket) keeps the unit 
securely anchored. This 
Velcro mounting allows 
for easy removal in 
seconds to prevent theft 
(the unit is even small 
enough to be stowed in 
any glove compartment). 
To supply power, simply 
lug it into your cigarette 
ighter. 
Try it yourself. 
Order ће GUL 
Micro Scan Hod Rond 
Youcon test it for yourselt. If you 
y noaa dont find it to be the 
Тобе уон finest electronic counter- 
affecting intelligence you can own, 
operation. return it within two weeks 
for a courteous refund. The Sharper 
Image guarantees your satisfaction. 
Comes with complete instructions and 
120 day warranty. 


ORDER NOW. SAVE $10. 
Б ми тип иа ш тше шл юй пз ых те шш ши 
Ё Please order product #243 and 
© mention this magazine. Credit card 

Я holders may use our toll-free number 
g below. Or send check for $85 plus 

a $2.50 delivery. In California, add 

= $5.10 sales tax. Sale ends September 
fi 30, 1980. 


8 800 227-3436 
8 In California 800 622-0733 


THE SHARPER IMAGE" 


260 California St. 

San Francisco, CA 94111 
(415) 788-8880 

©1980 The Sharper Image 


PS READERS TALK BACK 


Address lk 
Madison A\ 
of mail, 


rs for this column to: Readers Talk Back, 380 
"New York, N.Y. 10017. Because of the 
we are unal 


large volume 
ас! knowledge u unpublished letters. 


Machines don't make mistakes? 
1 found the June article on "Robots That 


Think" very interesting—especially the 
photo and caption of the color-sorting ro- 
bot, which appears to have made a mis- 
take! Note the light-colored cap in the bin 
full of dark ones. 

Bob O'Brien, Sacramento, Calif. 


Scooter defender 


After reading Ray Hill's article, “Motorized 
Two-Wheelers" [PS, July], | had to 
write. 

І bought a new Vespa Р200Е last Octo- 
ber, equipped about like the one in the 
article. | ride mine approximately 200 
miles a week, mostly for in-town stop- 
and-go driving, but with some stretches 
of highway. From the very first tank of 
gas, | have been getting between 65 and 
70 mpg. My weight їз around 275 Ibs. and | 
usually carry several items on the rack. It 
is very hard to understand how Ray Hill 
got only 35 mpg. 

M. K. Gibson, Tucson, Ariz. 


Ray Hill replies: "Probably for two rea- 
sons: The 56-mile trip | took, which used 
1.6gallons of gas (35 mpgl, was mostly on 
crowded 55-mph expressways and park- 
ways. There were several long hills, and. 
abundant head winds and crosswinds. 
Many times the scooter was straining to 
keep up with traffic; sometimes it could 
not. So the engine was working hard. 
"Also, the scooter had only 30 miles on 
it when І rode it away from the dealer's. A 
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broken-in engine would probably have 
used less gas, as we stated in the story. 
Unfortunately, the dealer was in a big hur- 
ry to get the scooter back, so we didn't 
have an opportunity to check mileage 
when the scooter was used primarily for 
low-speed, in-town driving.” 


Tesla's free-piston engine 


Т enjoyed your June article on the "'Free- 
Piston Engine." But it leaves the impres- 
sion that this is a new invention. It was 
actually first invented by Nikola Tesla and 
is covered in U.S. patent number 514,169 
(February 6, 1894). Tesla's free-piston en- 
gine had only one moving part and used 
an air spring in place of the hydraulic 
spring used in the French design. Tesla 
drove his engine with either compressed 
air or steam. The unusual feature of the 
Tesla free-piston engine was that it was 
virtually isochronous; that is, the number 
of cycles per minute remained constant 
regardless of wide variations in steam or 
air pressure. Here's hoping we won't wait 
till the year 2000 to get this engine design 
into production. 

Richard A. Ford, Linn, Mo. 


Black and white of shuttle tiles 


In the April article "Shuttle Setbacks" you 
state that black tile will be used in high- 
temperature areas of the Shuttle while 
white tile will be used in low-temperature 
areas. It seems to me that the color code 
should be reversed to keep temperatures 
close to each other and lessen the stress 
on the metal. Could you explain why the 
colors were chosen the way they were? 

Paul R. Mervine, HN/USN, Quantico, Va. 


Jim Schefter replies: “Тһе colors of the 
tiles have nothing to do with reentry. 
Thermal protection during reentry comes 
from the tiles themselves. The color has to 
do with thermal balance in space. The 
tiles on top of the Shuttle are left white 
because its top willface the sun and so the 
tiles need reflectance. The underside ones 
are glazed black because this part will be 
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facing away from the sun and they can 
use whatever heat absorption they can 
get." 


Heat reflector worked here 


| feel | must answer the letter titled, "Heat 
Reflector—Disputed Savings" [RTB, 
April]. 

1 saw the heat reflector in your Decem- 
ber '79 "What's New іп Home Improve- 
ment," and ordered a few for my house 
(135 years old, uninsulated, 9Y4-foot ceil- 
ings, steam heat). Prior to installing the 
reflectors, you couldn't hold your hand on 
the walls behind the radiators due to the 
heat loss through the walls. 

After installing the reflectors, the tem- 
perature of the walls behind the radiators 
was the same as any wall in the room— 
and the furnace ran half as long. 

J. Erha, Unionville, Conn. 


Boxing gloves—for your ladder 


1 see that someone has finally commer- 
cialized a product to keep ladder tops and 
stand-off ends from denting and scratch- 
ing the siding of a house [What's New in 
Tools,” April]. 
| am sure that most aluminum-siding 
contractors and painters have had this 
problem in the past and in most cases 
have had the sense to overcome it. | usu- 
ally take a pair of brown cotton gloves and 
slip them over the ladder ends. Or, if the 
situation calls for extra protection, | resort 
to our local sporting-goods store, which 
carries excellent protectors at the low 
price of $6.49 for two pairs: kid's boxing 
gloves. They last indefinitely and really do 
the job. 
Alan D. Stephens, New Albany, Ind. 


Underground nitty-gritty 


1 enjoyed your May article "Solar Goes 
Underground in New House Designs." | 
have found similar articles in other maga- 
zines, but yours is the best. However, they 
all only whet my appetite. | am curious 
whether or not the “further information” 
you list covers the subject in greater detail 
(i.e., structural requirements for depth of 
earth cover, best materials for construc- 
tion, and waterproofing techniques). 
Gerald Heikes, APO, N.Y. 


V. Elaine Smay replies: “То treat the sub- 
ject in detail would require a book, and 
fortunately there is a very good one. It's 
called Earth Sheltered Housing Design, 
and was prepared by the Underground 
Space Center at the University of Minne- 
sota (11 Mines and Metallurgy, 221 
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Not Just Another Limited Area Motion Detector! 


guarclex- 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


Powerful Electronic Siren 


Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss... your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 
POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound)the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
Siren will come on for another 90 seconds. If no other break-in 
Sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc. 
terminals for connecting 
optional outside siren and 
back-up battery (not 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (6%" x 934" x 8") 
and weighs less than 6⁄2 pounds. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay Жол ри 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 
BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 
30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourse It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 caya for a complete refund. 
To order yo: - Guardex 8000 alarm, CALL TOLL FREE to charge 
our credit „ага or send your check to Guardian Electronics, 
inc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 
residents add 6% sales tax.) 


(If you require more information, 
call during California business 
hours, Monday - Friday). 


Dealer Inquiries Invited 


Бир 
VISA* 


CALL TOLL FREE California residents: 
(800) 423-5499 (213) 889-1414 collect. 
GUARDIAN Price subject 


to change 
without notice. 


31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 


Six reasons 
to retire your 
old slide projector. 


The longer you’ve been into slides, the more 
anew Kodak Carousel projector has to offer. 
Upgrading your projector can upgrade your whole slide 
collection in one stroke! With our top-of-the-line Kodak 
Carousel projector, you not only get the reliability Carousel 
projectors have been famous for over the years, but the 
many improvements that have come along since. 

* Sharp, Ektanar C curved-field lens. Both normal or zoom 
to choose from. For brighter images with improved edge- 
to-edge sharpness 


* Automatic focusing. Keeps the show in focus slide after slide. 


* Remote control, both forward and reverse. Even remote- 
focus override. Foreasier more comfortable showing 

and viewing. 

* Programmed showing. So you can sit back and relax 

and let the projector advance the slides at 5-, 8-, or 
15-second intervals. 

* Transvue 140 tray. So you can pack in a lot more slides. 

е Built-in dark shutter latch. So the screen stays dark when 
no slide is being shown. 

With eleven Kodak Carousel projector models 

to choose from, you can get just what you » [t] 1950 
want in the way of automation, and in 

Americas Storyteller 


Kodak Carousel projectors. 
The dependable ones. 


the way of price. 


Eastman Kodak Company. 198 


PS readers talk back 
(Continued) 


Church St. S.E, Minneapolis, Minn. 
55455). Price is $9.95 plus postage and 
packing ($1.05 U.S. and Canadian fourth 
class; $3.55 U.S. and Canadian first class; 
$10.05 overseas mail). The Underground 
Space Center also maintains a computer- 
ized data bank of architects, builders, wa- 
terproofing firms, etc., that specialize in 
underground construction, and gives fre- 
quent seminars that address all the rele- 
vant questions in detail. Oklahoma State 
University and the University of Texas at 
Arlington also give such seminars, as do 
some 'underground' builders and archi- 
tects, such as those listed at the bottom of 
the ‘further information’ list.” 


Your March article, "Maybe You've Been 
Neglecting Dishwasher Maintenance," 
recommends using silicone sealant to re- 
pair the gaskets around the dishwasher 
door. Use of such sealants on areas ex- 
posed to the dishwashing water may bea 
serious health hazard. According to arti- 
cles | read several years ago, these sealers 
contain heavy metals, such as arsenic or 
chromium, which can be washed from the 
sealant onto the dishes and then be in- 
gested. The effects are long-term and the 
symptoms similar to lead poisoning. 
Charles M. Heltsley, Antioch, Calif. 


Evan Powell replies: "Silicone sealants 
used for dishwasher repair (or for any oth- 
erapplication where it might come in con- 
tact with food) should say 'safe for con- 
tact with food' and have an FDA approval 
number. The hazardous ones are the bath- 
tub. caulkings. They contain a fungicide 
that is usually toxic." 


Curing ailments of diagrams 


In Evan Powell's article, "Curing Summer 
Ailments of Refrigerator-Freezers" [PS, 
June], the refrigeration circuit diagram is 
wrong. A compressor is designed to 
pump vapor, hot liquid. The legend 
should say “low-pressure superheated 
vapor" where it says “low-pressure liq- 
uid.” 
Glenn Randall 
Valley Refrigeration, Inc. 
Lewiston, Ida. 


Evan Powell replies: “Somewhere along 
the way, our liquid and vapor became 
transposed on the low-pressure side. The 
refrigerant leaves the capillary tube and 
flows to the evaporator as a low-pressure 
liquid. As it absorbs heat, it vaporizes and 
returns to the compressor as a low-pres- 
sure vapor. The high-pressure side of the 
circuit is correct as shown." 


Corrections: The 1980 "Directory of LP- 
Gas Refilling Stations," mentioned in 
"Dual-Fuel Motor Homes" [PS, June], is 
larger than the 1979 edition, and hence 
costs more; it's $3, rather than $1. as given 
in the articl 

In July's "Alternate-Energy Answers," 
the phone number for the Solar Energy 
Research Institute was incorrectly listed. 
The correct number: (303) 231-7171. 


Now you сап create country fresh air 
in your home or office. And also watch 
cigarette smoke, pollen, dust, and other 
airborne particles disappear from your envi- 
ronment, for less than three cents a week. 

All it takes is a small 242 pound pollution 
fighter named Ionosphere™. Which, we're 
convinced, is the most superbly engineered 
under $200 air ionizer 
on the market today. 
Bar none. 

Normally it sells 
for $89. This month, 
The SI r Image is 
offering lonosphere 
through the mail for 
just $79. 

lonosphere 

urifies the air you 

reathe more effi- 
ciently than any fan, 
exhaust unit or con- 
ventional filter system 
by creating a negative electrical field. One 
4-inch unit will ionize up to 250 square feet, 
or an average 12' X 20' room. This negative 


centimet 


charge acts on floating particles—even invisi- 


ble ones—causing them to cluster, fall to the 
floor or adhere to nearby surfaces. The air 
becomes pure, feels almost “washed.” And 
Ionosphere is so efficient it requires no fan 
or other moving parts to disperse these ions. 
You probably have experienced this 
fresh-air Feeling before. In nature, negative 


ions are continually recreated by the 


dynamic action of the sun, rain and lightning. 


It's why air smells sweet and invigorating 
after a thunderstorm, or deep in a forest. 
Born in academia. 

Major ion research has been conducted 
at the University of California, Berkeley. Ion 
Systems, Inc., a private company, was 
founded to manufacture ionizers to the 
rigorous standards of this research commu- 
nity. Headed by senior engineer D.A. 
Gehlke formerly with the government's 
Polaris Project), 1.5.1. has built almost every 
hosptial ion system in the U.S. Their new 
portable Ionosphere is constructed with this 
same level of integrity. 


Power use: approximately 3 watts. Total ion 3 
38 x 40" longisec. lon density: 10,000 lons/cublc г 

ter at 8'. Ozone production: less than .03 ppm. — their product. 
NO production: not measurable. 


Tonosphere’s electronics are both superb 
and unique. It is the only ionizer that uses "pas- 
sive multi-stage” circuitry for its noiseless and 
noninterfering output (many units are known 
to affect radio reception). Most other units use 
a “vibration” mechanism, which causes clicks, 
itched whine. 

in epoxy resin, 
then encapsulated in 


pops or an annoying 
The circuitry is e 


sphere—a solid seam- 
less ball of fine ceramic 
_ tile. Hermetically 
sealed, it is protected 
from the moisture that 
inevitably reduces the 
performance of com- 

titive units. We 

iow of no other com- 
pany that takes such 
pains in producing 


er significant 
differences? For one, a vastly superior ion 
emitter than you'll find geen here! This easily 
removable element is made from surgical 
stainless steel bristle, not the more commonly 
used copper “fuzz” or nickel-plated points. 
Stainless steel is known for its excellent dura- 
bility, and this special design quarantees 

ears of consistent ion output. The 
оповрһеге 5 emitter will last a lifetime, and 
cleans easily under hot water. 

On other units, you'll also find inexpen- 
sive plastic cases. When exposed to a high 
voltage field, these petrochemicals can be 
converted to a harmful gas. But lonosphere's 
tile case is completely safe. 

More ions aren't necessarily better. 

One 4” Ionosphere generates approxi- 
mately 3.8 trillion ions every second. Unlike 
other units which produce an excessively 
high output (at the source only), the 
Tonosphere creates a more naturally bal- 


ON SALE. 
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anced ion environment. You should also 
avoid units without stated levels of ozone 
production (Ionosphere is among the lowest). 
Why do we need ionizers at all? 

rban life has upset the natural electrical 
balance of the air. Modern conveniences like 
heating, air conditioning, telephones and 
televisions greatly deplete negative ion 
levels, robbing the air of its natural cleansers. 
This is also why we feel uncomfortable under 
fluorescent lights. 

Ionosphere restores this balance in just 
minutes. The air smells good again, even 
after smoking. 

Апа, аз a result of its work, you may 
need to clean your walls in a year or so. But 
be glad that same soot was kept out of 
your lungs. 

Try one, or order a system. 

The Ionosphere comes in white (#241) 
or black ceramic (#240), and is now priced 
at $79. Or you may expand your fresh air 
environment at an additional $18 savings— 
with three units at $219; 2 white, one black, 
(#242). Either way, you can experience the 
freshest air you've probably ever breathed, 
without obligation. Ionosphere comes with 
full instructions and a one year warranty. 
And if you're not delighted, simply return 
your order within two weeks for a prompt 
and courteous refund. 


ORDER NOW. SAVE $10. 


Pe єй ин ке ш ш Бо OF кс шо ни кн 
Credit card holders may call the toll- 


a free ordering number. Please mention this 

8 magazine and product number. Or send 

g check, adding sales tax in CA ($4.74 
for one, $13.14 for three). Plus $3.50 

В delivery. Sale price quaranteed only 

ü through Sept. 30, 1980. 

1 800 227-3436 

gh California 800 622-0733 

260 California Street 

San Francisco, CA 94111 

(415) 788-8880 


THE AIR IONIZER WITH THE 
SCIENTIFIC EDGE. 


This One 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


New: bar-code reader 


Mocked up but not yet on the market 
when PS introduced you to the all-new 
HP- 41C in the February issue is the re- 
markable wand you see in use here. It 
reads programs printed in the form of bar 
codes resembling those on supermarket 
boxes and magazine covers, and feeds 
them into the 41C. In seconds you can en- 
ter ready-to-use printed programs provid- 
ed by the maker or photocopies of pro- 
grams developed by other users. 


You can record 
any programs you 
have developed 
yourself by using 
self-stick labels 
from Hewlett-Pack- 
ard. Then file these 
for future use (or 
transfer them to 
magnetic cards if 
you have H-P's op- 
tional mag-card 
reader). If you think 
the program would 
be useful to other 
41C users, you can 
photocopy the bar 
codes for ex- 
change purposes, 
or contribute the 
program to H-P's li- 
brary. 

The labels do 
have the disadvan- 
tage of being 
somewhat cum- 
bersome, taking up 
more space than 
printed bar codes 
and requiring more time to scan. Al- 
though | have no details yet, | understand 
that a more convenient system of gener- 
ating bar codes is being developed. 


Reading matters 


How can you tell that you're on the way to 
becoming a true calculator buff? An early 
Sign is a conviction that there's more to 
know than is to be found in the manual 
that came with your machine. 

The biggest bargain l've seen for any- 


one atthat stage is a 364-page paperback, 
The Calculator Handbook by T. R. Dickson. 
It is a superb guide to using your calcula- 
tor to solve a wide variety of problems. 
But it also includes everything—and 
more—you'd want to know about how 
these electronic marvels work. It also con- 
siders the advantages and disadvantages 
of the various logic and programming 
systems available. Published two years 
ago at $5.95, it's now $2.99 direct from 
Alchemy Press, Box 1057, Aptos, Calif. 

For those at quite an advanced stage of 
calculator sophistication, a reader, Au- 
gust C. Raab of Harleysville, Pa., sends 
word of the new TI Programmable Calcu- 
lator Club. Its publication 7/ РРС Notes is 
edited by Maurice E. T. Swinnen (9213 
Lanham Severn Rd., Lanham, Md. 20801). 
This newsletter deals with advanced ap- 
plications of Texas Instruments program- 
mables, but has no connection with that 
company. Membership (including sub- 
scription) is $20 a year; a sample issue is 
$2, deductible if you decide to join. 

Some readers prefer to solve our "'cuss- 
ed puzzles" with suitable programs in the 
computer language BASIC rather than 
toughing them out on hand calculators. If 
you're moving into that area, you may be 
interested in The BASIC Handbook by Da- 
vid A. Lien. The 360-page book is $14.95, 
plus $1.35 for shipping (Compusoft, 8662 
Dent Dr., San Diego, Calif. 92119). 


T-bill interest 


Treasury bills have lately become an at- 
tractive parking place for money that can 
be tied up for short periods. But the way 
they're sold makes figuring their yield a 
mite tricky. 

An unusual feature of these notes is that 
you receive your interest in advance— 
when you buy the bills. As a result, the 
investment is actually the initial amount 
less interest. This becomes the figure to 
divide the discount by. Having done that, 
you multiply by the number of periods ina 
year to find the yield in decimal form. 

Suppose you put up $10,000 on a three- 
month bill and get $280 back. Dividing 
that $280 by the $9720 you are actually let- 
ting Uncle Sam use and multiplying by 
the four quarters in a year tells you the 
annual yield is just over 11.5 percent. 


Odds on boxcars 


In the last two "Calcu-letter" columns 
we've been considering the gambling for- 
tunes of a 17th-century dice-roller called 
the Chevalier de Меге. In the July issue 
you were asked why he lost his ruffled 
shirt laying even money he could turn up 
a double-six at least once in 24 rolls of a 
pair of dice. And why a gambler in our 
time called Fat the Butch went even fur- 
ther wrong offering to do it in 21 rolls. 

A number of readers proved at consid- 
erable length that it is possible to solve 
such a problem directly with a series of 
fractions representing the chance of suc- 
ceeding. But with most “at least once" 
problems it is easier to figure failure than 
success. Each dice will come up six one- 
sixth of the time, so double six can be ex- 
pected one time in six times six, or '5e of 


the time. And 355 of the tosses will lose. 

To find the probability of failing 24 
times, raise 35зв to the 24th power—quick- 
ly done with even a simple calculator. (If 
you tackled the problem by multiplying 
‘es by 24, you know where the Chevalier 
went wrong.) It turns out he was destined 
to lose 50.86 percent of his wagers, a long- 
run disaster. 

Using this method you'll have no diffi- 
culty calculating what a beating Fat the 
Butch was bound to take. It's said that 
those who do not study history are 
doomed to repeat it. Fat's lapse is report- 
ed to have cost him $49,000. 


Little killer 


Maddened, says he, by our recent "cuss- 
ed ladders" problem, John TeSelle of 
Nashville, Tenn., has made up something 


he calls his own "little killer." In itself it 
may not be a practical problem, but it em- 
ploys a couple of concepts that are widely 
applicable. 

From the center of a 45-sq.-in. circle 
draw a line to the rim and another, at 45 
degrees to the first, that is twice as long. 
What is the area of the triangle that is 
formed when the far ends of these lines 
are connected? 

There are at least two ways to solve this 
one. John constructed some additional 
lines to find the answer. | did not. But we 
reached the same result, which you'll find 
in the next “Calcu-letter.” Шш 


PS calculator columnist Darrell Huff (P.O. 
Box AS, Carmel, Calif. 93921) is the author 
of How to Lie with Statistics, How to Take 
a Chance, and other works. He welcomes 
comments, solutions, and suggestions. 


Ye Cometowherethe flavor is. Come to Mariboro Country 
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Marlboro Red or Longhorn 100's — 
you get a lot to like. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


17 mg "tar; 1.1 mg nicotine av. per cigarette, ҒТО Report Dec:79 


Small Fridge 


белгі. 


Save $30 if you act now! 


And we'll rush your order in time for the rest of your camping, hunting, 


and boating weekends. 


AT LAST! ELECTRONIC REFRIGERATION FROM ONLY $99. 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week- 
end with the family. You're comfortably 
cruising in your car, van or rec. vehicle along 
a busy interstate with few rest stops or 
restaurants. You guessed it...the kids want to 
stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fried 
chicken...home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill. 

You're a commuter, a salesman or а 
trucker and you spend many hours in your 
vehicle daily. You've often longed for a fresh 
snack or cold beverage as the miles tick away. 
Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed... you've saved an unneces- 
sary stop, time and money. 

AFFORDABLE CONVENIENCE 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because theres never been any dependable 
and inexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 
are available electronically. And the sloppy 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle...the thermo- 
electric solid state module...makes this port- 
able refrigeration revolution possible. 


‘AEROSPACE MODULES 


ж 


These miniaturized thermoelectric modules 
replace all the bulky complex piping 

coils, compressors and motors in conventional 
portable refrigerators. 


Utilized by NASA scientists, as the only 


refrigeration system for rockets and satellites, 


thermoelectric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 


they're light weight (they 
weigh less than a package of cigarettes)... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts)...they require little power (they 
use the same power as one of your car's tail- 
lights)...they're completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping). ..they're powerful (these modules 
have the same cooling power asa 10 lb. block 
of ice)...and they never wear out or break 
down. And for portable refrigeration where 
you require 12 volt DC. power, thermo- 
electric modules are the most efficient. These 
amazing heat pumps have not only gone to the 
moon, but have provided the breakthrough 
for Koolatron’s truly reliable, lightweight 
portable refrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fridges in 
use worldwide using these same powerful 
solid state modules. The reliability, perfor- 
тапсе and convenience of electronic refriger- 
ation has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see а service depot. 
Koolatron’s combination of space-age heat 
pumps and quality engineering have now led 
to a whole family of electronic portable refrig- 
erators and food warmers that eliminate costly 
ice and provide “home refrigeration” conven- 
ience at sane and sensible prices. 


Holds approx. 17, 12 oz 
рор cans-refrigerates 
in air temps. up to 95°F. 
Also keeps hot foods 
hot (150*F.) at the flick 
of a switch. Tough, 
blue Polypro plastic 
case. Ext. 16" Lx 11" 

М Int. 11-12" 

'W. with 10 litre 
capacity (0.4 cu. ft.) 
weighs 10 Ibs. empty. 
Operates from supplied 
12 volt power cord in 
vehicles or with optional 
12VDC/110VAC power 
adaptor. 


Koolatron’s P10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods “piping 
hot". Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate. ,.one switch selects hot or 
cold. A second switch allows you to refrigerate 


normally or select maximum cold. With your 
engine off, you can operate several hours and 
still start your engine to recharge your battery. 
"A low battery" indicatcr warns you when it's 
time to recharge. With she power off, your P10 
keeps everything hot or cold for many hours in 
its well insulated case. 

Asa travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your Р10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers...now you can refrigerate baby's 
formula in your car then heat it with the flick of 
а switch. Powerboaters, just plug it into your 
boat's cigarette lighter, and keep a day's food 
and drink ice cold without running into shore 
for ice. You campers, hunters and fishermen 
will find endless uses for transporting provi- 
sions and bait...then take home your catches 
and game without spoiling. Terrific for golf 
carts. 

And with our optional 110 volt adaptor 
youll find endless uses wherever house 
current is available... At your cottage... 
as a bar fridge...in your motel room for a 
midnight snack and drink or as a small office 
fridge. Use as an auxiliary home fridge when 
you're having a party. And it's a natural at 
drive-in movies, auto races and at sporting 
events. 


MODEL P34- 516%. $139.00 
THESTANDARD (in Canada 3196: $149.00) 
RECREATIONAL FRIDGE 


Holds over 40 Ibs. of 
food and beverages or 
48 pop cans. Refriger- 
ates in air temperatures 
up to 95°F. Rugged ABS 
case іп sand beige col- 
our with dark brown 

М non-corroding latches 
and handle. Large 34 
litre capacity (1.2 cu. ft.) 
weighs 17 Ibs. empty. 

4 Ext. 21°L x 16°Hx 
16"W. Int. 16". x 12"H x 
11-12 Му. Operates on 
12 volts DC with supplied 
power cord or with 
optional 12VDC/110VAC 
power adaptor. 


Тһе P34 is our standard recreational size 
portable refrigerator. This new, improved 
model has a non-adjustable solid state thermo- 
stat which keeps your food at normal refriger- 
ation temperature even in 95?F weather. It 


holds more than three times as much as the P10. 


Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ісе), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
office fridge. Your P34 has all the advantages of 
the P10 without the heating cycle or low battery 
indicator but with all the capacity needed for 
serious boaters, campers, hunters, fishermen 
and travellers. 


The same size, colour, weight and capacity as 
the P34 but includes food warming features, 
fully adjustable temperature control and low 
battery warning indicator. 


The РЗАА is our top of the line portable. 
It heats, it refrigerates and with specially 
designed electronic circuit control (patent 
pending) it allows you to dial a complete range 
of temperatures from very cold to very warm. 

Imagine the versatility. In season, 
refrigerate all your hunting, camping, boating 
and cottage provisions. Off-season, keep 
foods piping hot on your ice-fishing, skiing 
and snowmobiling weekends. You can even 
dial wine-cooling temperatures. Our low bat 
tery indicator warns you when you need a 
recharge and the sensing circuits efficiently 
control your power consumption to save on 
battery drain. This is our best of the line, 
recreational fridge and food warmer with all 


READ WHAT OUR CUSTOMERS SAY: 


"We took meat from Canada and ate it ten 
days later after thawing it in Flonda. All our 
produce and dnnks stayed unbelievably fresh 
and cool" SH. Hamilton, Салада 


"The way I try to sell my refngerator опе 
would think I was on commussion. We love 
our unit!” P.OP. Houston, Texas 


"The Koolatron is everything they say 
about it in its advertising. I personally bought 
one, tested it and found it so desirable that I 
gave it to my daughter and son-in-law who 
made a cross-country trek from Vermont to 
Oregon with their infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equipment they cared” KM, New York,NY. 


М 


the bells and whistles for the discerning buyer 
who demands quality, size and complete 
versatility. 

SAVE $30 IF YOU ACT NOW! 

By ordering off-season you can save a 
full $30 off our regular prices. You save! We 
keep our plant running at an efficient level. 
ORDER TODAY WITHOUT OBLIGATION! 

Simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 
unit comes with complete instructions and a 
written | year warranty. In the unlikely event 
you ever need service, we have major service 
centres in New York, Arizona and Canada. 

When you receive your Koolatron, use it 
constantly for 3 full weeks without risk. If you 
ordered our optional 110 volt adaptor, plug it 
in, then use your portable immediately as a 
bar fridge or around the patio or pool. Next 
plug it into your car or RV. Take your family 
out for a weekend trip. Enjoy fresh home 
cooked food as you thumb your nose at those 
expensive restaurant stops. Then use it on 
your boat or in your office or let your son or 
daughter try it at their college dorm. If after 
you've thoroughly tested it, you don't agree 
that your Koolatron represents a major 
breakthrough that will save you time, money 
and bother for years to come, send it back for 
a full refund. You can't lose... we guarantee it. 

So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice...order your Koolatron with no 
obligation, today! 

PHONE FOR IMMEDIATE DELIVERY 

For rush delivery, call "toll-free" by ask- 
ing your operator to dial us collect. Quote the 
Dept. No. in the coupon below to ensure your 
$30 saving. 


0-705-737-0842 


Koolatron Industnes Limited 
56 Harvester Ave. Batavia, New York 14020 
230 Bayview Dnve, Barrie, Ontano, Canada 


Or use this handy order coupon. 


aera | 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive Bame. Ontario LAN 4YB. | 


Send me with full refund pnvileges: 


——Xoolatron P10 at $99.00 ($109.00 in Canada) | 
——Koolatron P34 at $139.00 ($149.00 in Canada) | 


— —Koolatron P34A at $159.00 ($169.00 in Canada) 


—  Koolatron 110V adaptor at $29.95 ($3495 in Canada) 
Please add $8.00 for handling and delivery per unit 
No charge for shipping adaptor if ordered with шли 
‘Add $3.00 for shipping adaptor only. | 


(NY. Ont. and Quebec residents add sales tax ) 


Tunderstand that тау return any item undamaged. 
within 21 days and receive а full refund if I am not 
satisfied. 


| Glenctose my check or money order for 


a 
OVisa OMastercharge C) Amencan Express 


г please charge it to my | 
Account Number 


Expury Date OSend brochure only 


Signature 
(necessary tosend merchandise) 


NAME 


ADDRESS 


СПҮ STATE 


ZIP CODE PHONE 


| 
| 
| 
| 
| 
cox oes | 


SCIENCE NEWSFRONT 


Ву ARTHUR FISHER 


Venus observed—by radar 


Man has never seen most of the surface of 
Venus; the planet is perpetually veiled in 
clouds. But space scientists have now, for 
the first time, mapped almost all of Venus, 
using a radar instrument carried by 
NASA's Pioneer Venus spacecraft. The ге- 
sults are astonishing. They indicate that 
Venus has many similarities with other 
planets, but also features that are very dif- 
ferent. 

The painting above shows one of the 
most dramatic areas of the Venusian to- 
pography. It is dubbed Ishtar Terra, a 
highland region about the size of the con- 
tinental United States (whose outline is 
drawn in white). This high plateau—high- 
er than the Tibetan plateau and twice as 
large—contains, at its eastern end, the 
highest point on Venus. Higher than Ever- 
est, this huge massif, called Maxwell 
Montes (right), rises 36,500 feet above 
nominal "sea level" (actually the average 
radius of the planet's spherical surface). 

There are other large highland areas, 
including one that is half the size of Africa. 
But about 60 percent of the surface con- 
sists of relatively flat, rolling plains. 
Whereas Earth has vast ocean basins oc- 
cupying two-thirds of its surface, only 
one-sixth of Venus's surface consists of 
low-lying areas. 

The planet's crust, although not as thick 
as those of Mars and the moon, appears 
to be thicker than Earth's—so thick that it 
has repressed crustal movement, or plate 
tectonics. One geologist says that Venus 


has “squelched” plate tectonics. The crust 
apparently makes up one huge tectonic 
plate, as opposed to Earth's six major 
plates and several minor ones. This would 
account for the absence on Venus of fea- 
tures resembling Earth's mid-ocean 
ridges, which appear where underlying 
molten material wells up between plate 
boundaries. Also unlike Earth, Venus has 
a surface pocked with abundant impact 
craters, like those on Mars and the 
moon. 

The radar altimeter aboard Pioneer Ve- 
nus mapped 93 percent of the surface, as 
scheduled. (The inclination of Pioneer's 
orbit around Venus prevented 100 percent 
coverage.) It was designed and built by 
Hughes Aircraft Co. The experiment was 
managed by an MIT team led by Dr. Gor- 
don Pettengill, professor of planetary 
physics. According to Dr. Pettengill, the 
instrument, which he described as "light 
enough to pick up with one hand," has a 
vertical resolution of roughly 300 feet and 
a lateral resolution of roughly 600 feet. 
The radar device was designed to mea- 
sure altitudes only, not to provide images. 
Maps were produced by the U.S. Geolog- 
ical Survey from the data supplied. 


Solar and oil 


Develop solar energy so it can relieve part 
of our dependence on oil? That's not 
news. It's now a part of national policy. 
What is news is a plan to use solar energy 
to help produce more oil. The idea has 
been proposed by McDonnell Douglas 


Corporation, one of the developers of so- 
lar "power tower” technology now being 
studied by the Department of Energy. So- 
lar heat from a central receiver would be 
used to generate steam, which would 
then be injected in a field to enhance 
crude-oil production. Design studies now 
call for the deployment of some 200 sun- 
following mirrors to focus sunlight on the 
central receiver, as in the artist's concept 
above. 

Steam injection to thin heavy oil and 
increase pressure so that pumps can ex- 
tract otherwise unavailable crude is in 
common use in the United States. In 1979 
the technique produced about 300,000 
barrels of oil a day. The problem is that 
one out of every three or four barrels of oil 
wrenched from the ground in this way 
must be burned to generate the steam. 


Fusion success 


Although most of the excitement in the 
field of magnetic fusion machines has fo- 
cused recently on the “tokamak” designs 
[PS, Dec. '78], rival designs are by no 
means out of the running. First results 
from the Tandem Mirror Experiment 
(TMX) being conducted at Lawrence Liv- 
ermore National Laboratory are encour- 
aging enough to warrant further develop- 
ment, TMX physicists report. The TMX 
uses magnetic "mirrors," which confine 
the superhot, ionized deuterium fuel—a 
plasma—in a central tube. Using the mir- 
rors at each end of the tube—a concept 
developed independently in 1976 by U.S. 
and Soviet researchers—prevents the 


leakage of plasma that had plagued sin- 
gle-mirror designs. Dr. T. Kenneth Fowler, 
Continued 
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MOTOR OIL 


intenta: 8:1 U.S. Fl. Quan ue / 


IT’S LIKE GETTING 
FREE GASOLINE 


when you change to 
Quaker State Sterling Motor ой. 


Quaker State Sterling lubricates better than regular 
oils, so changing your oil to Sterling can get you better gas 
mileage. It’s specially blended and fortified with new and im- 
proved additives to cut friction and improve wear protection. 

With Quaker State Sterling in the crankcase your 
engine doesn’t work as hard—so your gasoline goes farther. 
It’s like having extra gas in the tank, for free! 

Like all Quaker State Motor Oils, Sterling can help 
your car last and help you avoid expensive engine repairs. 


“тз like getting free gas with every tankful.”” 
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IONIZER 
BREAKTHROUGH! 


NOW AT LAST YOU CAN USE THE 
REMARKABLE BIONAIRE IN 
YOUR HOME AND IN YOUR CAR. 
YOU NEED BUY ONLY THE ONE 
UNIT AND PLUG INTO EITHER 
CAR OR HOUSE CURRENT. 


Wherever top calibre ionizers have been tried, 
they have changed things for the better. People 
have reported greater energy, better health and 
increased productivity. An ionizer replaces ће 


negative ions killed by metals, man-made materials, 
air conditioning and central heating. It restores the 
natural balance of the air, making it fresh and easy 
to breathe. At the same time, an ionizer radically 
reduces airbome dust, pollution, bactena and 
pollen. And almost completely eliminates odors like 
tobacco smoke. Naturally. 


‘THE BIONAIRE 300. 
CONSIDER IT A SAFETY DEVICE FOR YOUR CAR. 
Ion deficient air slows reflexes by as much аз 
20%, This can mean all the difference between 
avoiding a anger situation and runni ing right 
into it Bionaire has perfected a unit that is the most 
efficient ionizer of its size on the market today. The 
compact Bionaire 300 (1" x 4" х 3-1/2") weighs only 
4 ozs, sits on the dash without obstructing your view, 
and will keep you calm and alert through Pose end- 
less rush-hour drives. I's easy to install, has а multi- 
point ion source and emits the highest ion output of 
any self-contained unit of its size. 


THE 300 PACKAGE 
(with special stand and adaptor). 


Now it's packaged to use at home or in your 
office, Just Unplug it from your car, place it in our 
attractive plexiglass stand by your desk or bedside, 
and with our adaptor, plug it into the nearest outlet. 
Each Bionaire unit keeps the air in an 8 ft. radius 
around it constantly charged with at least 10000 
negative ions per cubic centimeter, Full one-year 
warranty. 

THE DELUXE BIONAIRE 100A FOR 
YOUR OFFICE OR HOME. 

"This unobtrusive, decorator-designed unit 
(2-1/2" x6" х 6") comes complete with unique out- 
put monitor indicators, omnidirectional emission, 
and a full one-year warranty. (Does not adapt to 
car use.) 

WHY YOU SHOULD CHOOSE BIONAIRE IONIZERS 
OVER ANY OTHER MODELS. 

Many ionizers on the market emit ozone or other 
harmful gases. With Bionaire all you get is a pure 
invigorating stream of negative ions. Another 
оет problem is TV, СВ and radio interference. 
Үош get no static with any of the Bionaire units. 

е engineered to perfection. 
few! A powerful combination ionizer and air 
cleaner (Bionaire 2000) that does a whole house, 
even traps sub-micron ash from Mt St Helen. 


Credit card holders: 
Order your unit by calling collect 


0-416-363-8704 


(Also available in Canada) 
Distributors 
O. Box 510, Grand Island. 
New York 14072 
Please send me free, all the facts and prices on: 
O The Bionaire 300 (for car only) 
О The Bionaire 300 Package (with adaptor and stand for 
home/office or car) 
CI The Bionaire 100A (deluxe home/office unit) 
О The Bionaire 2000 


The: 


Dept. 117 


City 


Lose Zip 
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Science newsfront 


[Continued] 


Associate Director for Magnetic Fusion 
Energy at Livermore, says the results indi- 
cate the tandem-mirror approach "will 
eventually offer a way of harnessing fu- 
sion energy reliably and economically." 


A Gossamer Penguin 


What! Another Gossamer aircraft? In- 
deed. Not content with having won well 
over $300,000 in Kremer Prizes for man- 
powered flight with the Gossamer Condor 
and Gossamer Albatross [PS, Jan. ‘78 and 
Dec. '78], Paul MacCready and his asso- 
ciates have designed a similar craft that 
can make sustained flights powered by 
sunshine alone—no manpower, and no 
batteries. (Other craft have flown with 
power developed from solar cells, but 
only after their batteries had been 
charged by the cells [PS, July].) 

The Gossamer Penguin, shown above, 
is a three-quarter scale model of the Gos- 
samer Albatross, the plane that flew the 
English Channel powered by a tirelessly 
“bicycling” Bryan Allen. The Penguin was 
actually a backup for that flight. It has a 72- 
foot wingspan, and an empty weight of 
just over 50 pounds. Above the wing is a 
tilting panel containing photovoltaic cells 
(tilting because the craft is designed to Ну 
in still, early morning air, when the sun is 
low). The cells power a tiny electric motor, 
about 17% inches in diameter and five 
inches long—which drives the plane's 
rear-mounted propeller. What happens if 
clouds suddenly obscure the sun? The 
plane will glide safely to the ground. 
Flight speed is about 15 mph, at a maxi- 
mum altitude of 10 feet. Power required 
for flight: 209 watts (about 0.29 hp). 

A far more ambitious craft, the Solar 
Challenger, is being designed now by 
MacCready and his crew. The Challenger 
will attempt 100-mile flights, from San Di- 
ego to Los Angeles, for example; even a 
Paris-to-London flight is being consid- 
ered. This high-performance plane, which 
may fly this fall, will cruise at 30-40 mph 
at altitudes higher than 10,000 feet. It will 


carry 47 pounds of photovoltaic cells, 
some 30,000 in all in the wing and tail, 
with an output of 2.5 kilowatts. Its range, 
without batteries, will be hundreds of 
miles. The Solar Challenger will have a 
wingspan of only 42 feet and will be 32 
feet long, with a front-mounted propeller. 
Sponsor of both craft is the Du Pont Co. 
Does all this sound like fantasy? So did 
the notion of a man flying across the En- 
glish Channel under his own power. 


Clean fuel from coal 


A pollution-free and economical fuel 
made from coal is claimed by Sweden's 
Scaniainventor company. Called Carbo- 
gel, it has the consistency of fuel oil and 
yields almost as much energy as coal 
when burned. To make it, coal is first 
crushed into particles 40—50 microns in 
diameter. Water is added, and a variety of 
chemicals that jellify the mixture and keep 
the coal from settling out. Then sulfur and 
heavy metals—pollutants that are often a 
problem in coal burning—are extracted. 
Carbogel is said to be transportable in 
conventional oil-distribution systems. AB 
Carbogel will develop and market it. 


Robot sub 


Engineers at MIT are developing the latest 
in a generation of ultrasophisticated un- 
manned submersibles, destined to per- 
form underwater jobs too dangerous to 
assign to divers. The robot sub is an eight- 
foot-long, 13-inch-diameter, aluminum 
pressure-hulled vehicle weighing 130 
pounds, lighter and stronger than previ- 
ous models. It is powered by batteries, 
and can cruise at up to three knots. It will 
be computer controlled by a digital auto- 
pilot, and carry limited communications 
equipment that will permit its prepro- 
grammed mission to be changed. The 
project has the joint sponsorship of the 
Navy and the Sea Grant program of the 
National Oceanic and Atmospheric Ad- 
ministration. us 


PE н 
Wouldn't you like to have a 
new skill you could call your own? 
Then learn TV and audio servicing 
with at-home training from NRI. 


Includes Business Training 
Your NRI training includes what 

you need to build a business of your own. 
You learn how to set up and run a shop... 
billing systems... basic bookkeeping... 
business practices. You can start small, 
even part-time in your basement or ga- 
rage, make the most of your opportunities 
to grow into independence. 


Free Catalog... 
No Salesman Will Call 
NRI does not employ salesmen. You 


You can learn to service and repair 
ТҮ, stereos, electronic musical instruments 
and amplifiers, car and portable radios, 
record and tape decks, the new video disc 
and tape players, almost any kind of elec- 
tronic home entertainment equipment 
оп the market. And as you take NRI's 
Master Course, you build your own 25” 
(diagonal) color TV with built-in compu- 
ter programming that lets you preset a 
whole evening's viewing. You also build 
a solid-state stereo receiver with speakers 
and professional quality test instruments employ 
you keep and use. make your own decision without pressure, 


r with all the facts in front of you in our 
Designed-for-learnin; ; uu 
Equipment g puterized tuner lets you change channels free, full-color catalog. It describes the 


ied TV at the touch of a button, preset up to eight course in full, showing all equipment, 
а E et ae hours, programming and key lock it in lesson outlines, and specifics of NRI train- 
kits or preassembled commercial units | |9 control children's viewing, It includes 116 It also shows other exciting courses 


) + А : automatic tint and chroma controls, auto- Ке Microcomputers and Microprocessors, 
with retrofitted lessons. They are designed т depaussing, and automatic fine the big world of Complete Communica- 


Up engi өсте. en pna in tuning... oversized speaker, built-in digital tions, and more. Mail the postage-paid 
them, reinforce theory with practical clock, 100% solid-state chassis, modular card today for your copy. And see how 
demonstrations, and end up as fully plug-in circuit boards, and the latest de- you can make the mos of your talent. 
operable, high-performance units you'll  Velopment in picture tubes with 100° tri If card has been removed, write to: 
| iy potential focus in-line gun. And console 
b ы start ШЫ р. cabinet is included at no extra charge. NRI SCHOOLS | 
duce and correct problems in live Other kits you build include the eG Hil Comat 
circuits as you learn. NRI stereo, 5” triggered-sweep oscilloscope, e 1 3939 Wisconsin Ave. 
БІЛЕ 


digital frequency counter, 10-display TV Washington, D.C. 20016 


Build istori 
pattern generator, transistorized volt-ohm 
Advanced Technology тү meter, and the NRI Discovery Lab® for 


The NRI TV you build features the performing additional experiments and 
latest advances in video science. Its com- ^ proving theory. 
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LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


тт 


Magnavox Performing Arts Center іп- 
cludes standard TV, VCR, video-disc play- 


Panasonic CinemaVision is just 27 inches 
deep, but has 45-inch screen. Stereo 
speakers are in bottom. Price: $3299. 


Future entertainment 


Stay tuned for: “The stay-at-home years.” 
No, that’s not a new soap opera—it’s my 
prediction for the "8075, based on what's 
coming from the TV makers. 

Why else are they stressing “home en- 
tertainment system" instead of the "fine 
wood veneer” as they used to? Why else 
would they put models costing over $3000 
in their standard lines? The reason: In- 


er, color camera, Odyssey video game, 
stereo, and 50-inch projection TV. $6000. 


Space Phone button on Zenith's remote 
control lets you answer the phone by talk- 
ing through TV set's speaker. 


stead of traveling in cars we can't afford, 
using gas we can't find, to see a movie we 
can't stand, we'll be staying home—in our 
“home activity centers"—and we'll be 
willing to pay for it. 

We're beginning to see it already— 
VCR's are common, video discs will be 
here in just a few months, cable TV is pro- 
liferating, and projection-TV systems are 
coming from more manufacturers. 

Magnavox, for example, has just intro- 


duced the "Performing Arts Center," a 50- 
inch, three-tube, front-projection system. 
Panasonic now offers CinemaVision—a 
stand-up, 45-inch, diagonal rear-projec- 
tion system that's just 27 inches deep. 
And Quasar, Sylvania, and GE are expect- 
ed to have three-tube models soon. 

All of these systems will run by wireless 
remote control—so not only will you not 
go out, you won't even have to leave your 
Chair. Zenith's Space Command remote 
control even lets you answer the phone 
without getting up. It has a button called 
"Space Phone." Push it, and you can an- 
swer your phone through the TV set. 


Quick looks 


© Іп general, two of anything is better 
than one. So TDK has developed SA-X re- 
cording tape. It uses two separate layers 
of Super Avilyn particles for recording. 
The bottom layer is made for the low to 
medium frequencies; the top layer is tai- 
lored for high-frequency response. The 
result is one-dB-higher gain over standard 
SA tape at all frequencies. 

* CBS will soon be in the cable-TV 
business. The CBS Video Enterprises Div. 
will be separate from the Broadcast 
Groups and will produce original pro- 
gramming for cable operators. 

* Sony has been busy: In audio, the 
company has joined forces with Studer of 
Switzerland to come up with a digital au- 
dio recording format and has presented it 
to the Audio Engineering Society, hoping 
it will become the industry standard. My 
hope is that the society flexes some mus- 
cle for some standardization (either Sony! 
Studer or something else) before we be- 
gin seeing incompatible systems flood 
the market. In video, Sony has apparently 
ended the time battle between Beta and 
VHS video recorders by introducing Be- 
taStack. The cassette changer holds up to 
four Beta cassettes for ир-їо 20 hours of 
automatic record-playback time. The real 
trick, however, is left up to you--finding 20 
hours of TV worth recording. 

% COBOL (Common Business Oriented 
Language), the language used by most 
large main-frame computers, is now 
available for Radio Shack TRS-80 II. It's 
$299 from Radio Shack. 

* Computers can make mistakes, too. 
So scientists at Research Triangle Park, 
N.C., are developing systems that use ar- 
rays of computers with an electronic "vot- 
er." All of the computers do the same 
problem at the same time and give the 
resultto the voter, which then chooses the 
answer based on the majority. Question: 
What checks the voter—a computer? 


A PS P.S. 


Usually, master recordings have been re- 
served for only classical records. Now, for 
contemporary music buffs with an ear— 
апа system—for quality sound, Mobile 
Fidelity Sound Lab offers records our 
way: They buy the rights on master tapes 
from various recording studios and press 
a limited number of original records. The 
music, however, is far from Bach, with art- 
ists ranging from Neil Diamond to the 
Mystic Moods Orchestra. I've listened to a 
few and the fidelity is outstanding. 5] 
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NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Underbelly frame on copter extends rescue reach 


Telescoping and pivoting from a tracked 
support under the belly of a helicopter, 
this extending arm could reach places 
where an ordinary rescue chopper might 
not be able to maneuver safely (near 
tall buildings or mountain overhangs). 


Harnesses, cages, or life vests could be 
attached at various points along the arm; 
connected over pulleys to the cabin, they 
could reach endangered people well for- 
ward as well as directly under the hover- 
ing craft. 


Lid hooks secure long loads 


With a couple of these cushioned, loop- 
ended hooks kept handy in your car you'd 
be able to hitch onto most awkward or 
oversize loads. You'd fix the hooks singly 
or in tandem over and through the edges 
of a door, hood, or trunk lid, or over the 
rain gutter, then snug the holders against 
exterior metal with the built-in suction 
cups and bumpers. The load would be 
tied to the exposed loops. 


Chuck key frees itself 


Do you ever forget to pull your chuck key 
off before switching on a drill or drill-pow- 
ered tool? Like other goofs that shouldn't 
harpen—but sometimes do—this over- 
sight can cause injury, as well as damage 
to the work. Now you don't have to worry. 
England's Jacobs Manufacturing Compa- 
ny has patented a self-ejecting key (it 
springs itself out) for its chuck. 


The following patents have been issued on these inventions: 
rescue arm—No. 4,113,207 to D. б. Dalziel, Lake Forest, Ill.; 
No. 4,111,079 to G. C. Derbyshire, Sheffield, England; Water 
lo. 4,181,987 to J. J. Kesselman, Great М 
озв—Мо. 4,108,342 to R. D. Riva, Warwick, R.l.; 
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Faucet screw-on saves water 


Threaded into the spout of a faucet in 
place of an existing screen or aerator, this 
on-off control would let you set the tem- 
perature mix you want (for shaving, dish- 
washing, or other uses), then control the 
flow with a touch. Easier to use than a 
modern one-knob mixer faucet, it would 
help older as well as standard faucets 
save water and water-heating energy. 


Chuck key 


Car tie- 
-roller cleaner 


Hose coupler cleans paint roller 


Normally covered by a protective cap, the 
standard coupler in the end of this hollow- 
handled paint roller would let you attach 
to a garden hose for quick clean-up of 
water-thinned paint. A screw-in ground 
spike lets you stand clear as a fanned 
spray of water under pressure dilutes 
paint residue in the fibers and spins both 
paint and water out by centrifugal force. 


—No. 4,108,189 to Р. Н. Claiborne and В. С. Ray, Gallatin, Tenn. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


Speech board 
recognizes 32 words 
to help run computer 


Circuit board with plug-in mike for Apple 
computer has speech-processing circuits 
and a one-kilobyte permanent memory. 


Speech-recognition systents have 
been used in industry for some time 
[PS, Aug.]. They enable workers to 
talk data directly into computers, by- 
passing error-prone key-punch opera- 
tions. These voice-recognition circuits 
are often used with costly minicom- 
puters for product inspection and 
hands-free collection of data. 

But relatively low-cost voice-recog- 
nition circuits for personal microcom- 
puters are available, too. I've been us- 
ing Heuristics’ model 20A, a $189 
plug-in board for the Apple II comput- 
er. After training the speech board 
and computer to recognize my voice, 
Гуе used it to turn appliances and 
lamps on and off orally (with sepa- 
rate remote-control circuit), move a 
spot on a TV screen up, down, left, 
and right, plus play blackjack and 
other games with voice commands. 

By plugging other control circuits 
into an Apple, spoken directional or 
similar commands can be used to oper- 
ate radio-controlled models or what- 
ever you dream up. The 20A, of 
course, can also be used for industrial 
applications like its more expensive 
cousins. It's possible to train the 20A 
and Apple to recognize up to 32 words. 
(Another Heuristics board has double 
this capacity.) 

Heuristics offers a special $85 
noise-canceling microphone, since 
background noise can create errors. 
Special headset mikes for very noisy 
areas are available, too. After the 
mike, used as a speaker, emits a beep, 
the system "listens" for spoken words, 
which can't take more than 1.25 sec- 
onds to say without creating a com- 
puter error. For details on Apple and 
other computer boards, write to Heu- 
ristics: 1285 Hammerwood Ave., Sun- 
nyvale, Calif. 94086.— John Free 


SUPER AVILYN 


The future of videotape is dicum 
very clea 


Inside your videodeck there's a 

harsh reality. Video heads spin at 

1800 rpm. At that speed, poor 
quality tape sheds oxide particles 
into your deck. And that can cause 
expensive damage. 

With Super Avilyn videotape you 
get the picture. Not the problems. 
Images are crisp and bright. Colors 
stay separate at two, four and Six 
hours. А performance looks fresh, 


through hundreds of hours of play. 
From now on, don't judge video- 
tape only by its picture. Judge it by 


itS future. с; TDi C 


The Vision of the Future 


How to 


get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. Is a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine— 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialty Salesman magazine reveals, “he made 
$70,000 the first three months!” 

There is no other business where you can 
make a fortune so fast. Come up with a ‘hot’ 
new item... and WHAM! 

Іс strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 


the country . . . MORE MONEY in 60 days 
than you could earn їп a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders—over А HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting а lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't, need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 286 
Montvale, New Jersey 07645 


г-------------------- 


[È Mail Order Associates, Inc., Dept. 286 | 
I. Montvale, New Jersey 07645 І 
Please rush full details immediately. | 
NEL c —— oer | 

| Address і 
l са, І 
I 


L State — — — —À2Á 2 


------------.-..............! 
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Reflective 
insulating 


blind 


traps solar heat 


By EDWARD MOSLANDER 


Although large south-facing windows 
are one requisite for a passive solar 
heating system, they don’t assure the 
success of a passive installation. The 
biggest problem is nighttime heat loss 
through the windows—it can cost all 
that’s been gained during the day. 
Also, furniture and carpets can be- 
come bleached and faded after con- 
stant exposure to the sun’s rays; “hot 
spots” may develop in the front of a 
room where the sun's rays are bright- 
est; and in summer, a room can over- 
heat, raising air-conditioning costs. 

These drawbacks have made some 
homeowners reluctant to install a so- 
lar heating system. But at Oak Ridge 
National Laboratory, Hanna Shapira 
and Randy Barnes have developed a 
system they claim eliminates window 
problems. The reflective insulating 
blind (RIB) both admits and distrib- 
utes solar energy during the day and 
prevents excessive heat loss at night 
by using louvered blinds, similar in 
appearance to Venetian blinds. 

The blind consists of 3.5-in.-wide 
slats with a curvature of 12-in. radius. 
The Oak Ridge models are wood, cov- 
ered with aluminum foil. The curva- 
ture ofthe blind causes sunlight strik- 
ing it to be reflected up to the ceiling, 
which acts as a heat-storage medium 
and light diffuser. It then radiates 
down, heating the room. The curved 
louvers eliminate the need for making 
continual adjustments during the day 
to keep the light reflected upward. 

What makes RIB special, though, is 
that it performs a second function. As 
Hanna Shapira explains, "This is the 
first system that, in addition to admit- 
ting solar energy, also prevents heat 
from escaping at night through the 
windows. When the blinds are closed 
they form an insulating shutter. And 
additional insulation comes from the 
air gap between the window and the 
RIB unit. Heat loss is greatly re- 
duced." The result: Little additional 
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energy is needed to heat the room the 
next morning. 

Since light is reflected to the ceiling 
and radiates down, RIB overcomes 
several problems simultaneously. 
Light does not directly strike furni- 
ture or carpets, eliminating bleach- 
ing. Heat is not concentrated, so hot 
spots are not a problem. And light is 
directed to the center and back of the 
room, eliminating the problem of 
glare in the front and near darkness 
in remote corners. 

The ability to alter RIB's angle of 
reflection keeps rooms from overheat- 
ing in the summer. Reversing the di- 
rection in which the sun is reflected — 
outside instead of in—keeps the room 
cool and lets in light at the same time, 
thus decreasing air-conditioning 
costs. 

A major problem in designing RIB 
was that it must cover the entire win- 
dow to be effective. “We had to make 
sure the view would not be obstructed. 
We decided that with fewer, wider 
slats little visibility would be sacri- 
ficed,” says Shapira. In fact, the view 
is less obstructed than it would be 
with conventional Venetian blinds. 

Shapira and Barnes claim that, de- 
pending on location and climate, over 
50 percent of the energy required dur- 
ing an average heating season could 
be saved after installing an RIB unit 
in a passive direct-gain system. At the 
Oak Ridge unit, even higher savings 
resulted. During an average heating 
season Randy Barnes measured con- 
sumption at 20,212 kWh. In an en- 
ergy-efficient structure without the 
RIB unit, that figure was reduced to 
7589. After installing an RIB system, 
only 3779 kWh of energy were used—a 
reduction of nearly 81 percent. Most of 
the savings comes from the heating 
effect of incoming sunlight, the rest 
from reduced nighttime heat loss. 
With the spread of light throughout 
the room, additional savings can re- 
sult from reduced dependence on arti- 
ficial light. This was a bonus saving 


View outdoórs is only slightly reduced by 
RIB, due to fewer and wider slats. 


NIGHTTIME MODE 
During the day RIB reflects light up and 
into room (top). At night slats close to 
form insulating shutter, trapping heat in. 


RIB's makers didn't really expect. 

What is RIB's future? Shapira and 
Barnes designed RIB with residential 
use in mind, but there are possibilities 
for commercial use. Both options de- 
pend on what the search for materials 
turns up. "Right now, several manu- 
facturers аге exploring what 
materials might be used. RIB needs a 
material that's a good insulator with a 
reflective material on top," says 
Barnes. "We're waiting to see what's 
best." 


“Somebody who was scared to death of refinishing, 
refinished this beautiful table? 


Homer Formby, 3rd generation restorer and refinisher. 


And she did it in a matter of hours! Without a mess, 
struggle, or night course. 

Go ahead and say “impossible.” That's what this lady said. 

And honestly, before my simple yet revolutionary refinish- 
ing system, it was impossible. But thousands have learned 
that refinishing doesn't have to be a terrible chore—thanks to 
Formby Products. 

Now, I've put together an Introduction to Refinishing Kit. 
It lets the new refinisher get started immediately on a re- 
warding project. 

Don’t strip. It’s immoral. 

For years, the only way the non-professional could refin- 
ish, was by stripping. But stripping is a disaster. 

More than a mess, stripping actually destroys the finish 
you want to restore. By taking your piece down to the bare 
wood, you remove the patina—the beautiful glow that's 
created over time. 

Inno time you can destroy 50 years worth of beautiful aging. 

The Formby Formula. 

The center of my system is Formby's Furniture Refinish- 
er. It does not strip, so it does not raise the grain and make 
for tedious sanding. 

Instead, it dissolves the old finish. Without any elbow 
grease you'll watch the old, discolored varnish, lacquer and 
ое melt away. Along with any cracking or checking in the 
finish. 

You're actually reaching back in time to the original finish, 
by dissolving years of accumulated gunk. (Packed in the kit 
you'll find my steel wool refinishing pads to work with.) 

To protect your piece after refinishing, I put Tung Oil var- 
nish into my kit. 


Ordinary varnish is brushed on top, so it sits on top. 
Formby’s Tung Oil varnish is hand-rubbed into the wood. It 
brings out the patina and highlights the.grain. 

Refinishing without fear. 

My refinishing products are used by professionals, antique 
dealers and museums. 

Now, with my new kit, even more people can get started 
on refinishing the Formby way. 

If I sound like a refinishing missionary, it's because I am. 
Refinishing is fun and fills you with pride. Refinishing saves 
money because you can rescue furniture that’s been dis- 
carded in your attic or basement. 

So if you’ve never refinished, now’s the time. Because 
there's no feeling in the world like doing something with your 
own two hands. 


Formby's is a registered trademark of Formby's Inc 


No one knows wood as good. (1980 Formby's Ine 


Formby's products are available at better paint, hardware, home centers and department stores. 


printer/ display calculator could match 
Naturally there are other feature 

that make this edition highly original 
It has an easy-to-read 10-digit 


| Test kit to find 
| new uses 
| for Polaroid's 


When Canon first released the 
P10-D it quickly established itself as 
a best seller. 

For a very good reason 

Unlike other portable printer dis 

on the market. using thermal 
coated paper. Canon was the first 
to offer standard plain paper tape. 

A convenience no other portable 


же” 


- A CANON P10-D 
One of the best selling portable 
printer/displays in America. With 


display in bright fluorescent blue. 

A live memory for storing inputs 
and calculated results. 

An item counter to help you keep 
track of entries. 

A convenient add-mode with 
floating decimal 

And a percentage key as well as 
an automatic constant 

And now Canon offers you a 
choice. 

The P10-D with rechargeable 
NiCd batteries 

Or the deluxe P12-D with liquid 
crystal display and dry cell batteries 
with AC adaptor. 

Whichever you select, you're get 
ting a Canon original 


standard plain paper tape. 


Where quality is the constant factor. 


ELECTRONIC CALCULATORS USA 
Canon USA, Inc. /10 Nevada Drive, Lake Success, New York 11042 - 6380 Peachtree Industrial BIvd., Norcross. Georgia 30071 
140 Industrial Drive, Elmhurst, Ийло 60126 - 123 Paularino Avenue East, Costa Mesa, California 92625 
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skinny 
battery 


Since 1972, when the Polaroid SX-70 
system was introduced, you haven't 
had to worry about the battery in your 
SX-70 camera failing; it hasn't had 
one. Instead, each film pack contained 


| itsown battery. Now, 300 million bat- 


teries later, Polaroid is offering to sell 
the batteries separately to manufac- 


| turers. The carbon-zinc, six-volt Pola- 


pulse battery weighs a hair under an 
ounce, measures 3.73 by 3.06 inches, 
and is 0.18 inch thick. Its two con- 
tacts are on the same side for ease of 
insertion and use. It's ideal, says Po- 
laroid, for applications that require 
repeated short pulses of high-energy 
drain. Shelf life: about three years. 
Leak problems? Not one known case 
of damage, Polaroid claims. 

Want to try the batteries out? A Po- 
lapulse design kit (five batteries, 
holder, and specifications booklet) is 
$15 from Polaroid, Commercial Bat- 
tery Div., 784 Memorial Dr., Cam- 
bridge, Mass. 02139.—E. H. Ortner 


GLASINE 


CONNECTOR 
(CONDUCTIVE 
Sheen 


Огу-!апа 
sailing simulator 


Next time I want a sailing lesson I 
may not head for the nearest lake or 
seacoast, but for the Peabody Museum 
in Salem, Mass. There I can learn to 
pilot a boat, tack into the wind, reach 
off the wind, run before the wind, and 
even jibe—rain or snow, winter or 
summer. How? With the museum’s 
new permanent exhibit, the Sailing 
Simulator. 

The exhibit consists of a 24-inch 
model ship made of fiberglass, wood, 
and Formica, encased in a large Plexi- 
glas box. Museum visitors can get the 
feel of how a real sailboat would react 
in water by working three toggle 
switches located on the outside of the 
exhibit case. When any control switch 
is touched, a blower comes on inside 
the case, moving the boat as if it were 
in a brisk breeze. Visitors can then 
use the controls to manipulate the 
boat and change the sail positions. 
The model rests on rotating gimbals 
that allow it to heel over as a sailboat 
would actually do in the wind 

“The average visitor can learn to 
work the simulator in about five 
minutes,” says Gretchen Chipperini, 
one of the five students from the 
Worcester Polytechnic Institute who 
designed and built the exhibit. “In 


that time, the visitor would have | 


learned all the basic points of sailing: 
wind positions and what they're 
called, what a reach is, what going 
downwind means. They learn by see- 
ing it happen in front of them. This 
model does everything that a real boat 
does." Except, of course, you don't 
have to get your feet wet to use it.— 
Harriet Brown 


Plus a highly visible 10-digit dis- 
play in bright fluorescent blue. 

A live memory for storing or accu 
mulating inputs and calculated 
results. 

There's even a specially designed 
compartment for the paper roll, so 
the tape is fully protected when 
traveling. 

And now Canon offers you a 
choice of PalmPrinters. 

The popular P5-D and feature 
packed P7-D both with rechargeable 
NiCd batteries. 

Or the new cost-efficient P3-D, 
which runs on regular penlight 

Wherever your work takes yo batteries. 
the Canon PalmPrinter travels right The Canon PalmPrinters. 
along. Lightweight, compact and 
It gives you answers on plain affordable. 
paper tape, with clear, legible print They can only add to your 
out. Easy to read and write on SUCCESS. 


NEW 
ADDITION. 


ЭА AA тр 
| 1 


A handy, easily affordable plain pa 


printer/display. In a compact 
traveling size. 


Where quality is the constant factor. 
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RECREATION IROUNDUP 


By HERBERT SHULDINER 


Stretching mini-truck space 


Higher fuel costs will certainly mean 
lighter, smaller trucks in the future, with 
less room for recreational equipment and 
sleeping space. The truck in the photo 
above is a design exercise commissioned 
by Sears. It reveals a nice solution to the 
cramped confines of mini-trucks. A smart- 


looking cap turns this Mazda truck-bed 
into a weathertight sleeping compart- 
ment. Sears X-cargo trailer, painted to 
match the truck, carries enough food and 
equipment for a vacation trip. It's espe- 
cially handy to be able to detach and store 
the trailer when not in use. Sears doesn't 
offer the unit yet, but it's good to see 
someone thinking along these lines. 


Balancing trailers 


It's always best to follow manufacturer's 
recommendations on distributing the 
weight load of trailers—but actually doing 
itis not so easy. This clever spring balance 
makes it easy to check hitch weight. You 
simply putthe telescopic device under the 
ball hitch and make a reading. It's made 
by Desmo Ltd., Pensnett Trading Estate, 
Brierly Hill, West Midlands DY6 7NR, 
England. 
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International dropping Scout 


Skyrocketing fuel costs have cut deeply 
into sales of four-wheel-drives. This de- 
pressed market has convinced Interna- 
tional Harvester that the time is right to 
get out. So the versatile Scout line will be 
dropped at the end of the 1980 model 
year. International says it will honor all 
warranties, of course, and provide full ser- 
vice and parts for Scout owners. At this 
writing, International is negotiating with a 
group of Texas investors who are seeking 
to manufacture Scouts in future years. 

If the sale goes through, will the new 
company manufacture Scout III, its proto- 
type off-road vehicle [Recreation Round- 
up," Nov. '78] with a plastic-composite 
body? International wouldn't reveal 
whether the proposed sale would include 
the rights to this vehicle, or the research 
efforts of Dr. Leo Windecker, inventor of 
the composite material. Dr. Windecker is 
the designer of the Windecker Eagle [PS, 
Jan. 71] andis still under contract to Inter- 
national to develop composites it may 
eventually use in its medium and heavy- 
duty trucks. 


Big motor homes doomed? 


Another casualty of high fuel prices is the 
big motor home. Sales of standard motor 
homes have plummeted since the Iranian 
crisis began. This has induced Chrysler, 
which had supplied about 80 percent of 
the Class A motor-home chassis to the 
recreational vehicle industry, to announce 
that it will stop making them this year. 


Frank Rotta, a spokesman for Winneba- 
go, the leading motor-home maker, says 
his company will use the Dodge chassis 
until the supply is exhausted. “Тһеп we'll 
Switch over completely to Chevrolet chas- 
sis," he says. “We can adapt our motor- 
home bodies to the Chevrolet chassis 
without having to make major modifica- 
tions.” 

Chevrolet told PS that the company ex- 
pects to continue manufacturing motor- 
home chassis. “We're even going to try to 
expand our business in this area," a 
spokesman said. 

So it appears that big motor homes will 
be around for at least a while longer. 


Outdoorsman's bookshelf 


The Bicycle Touring Book by Tim and 
Glenda Wilhelm is a handy guide to se- 
lecting bikes and auxiliary equipment for 
this sport. It's published by Rodale Press, 
Organic Park, Emmaus, Pa. 18049. Price is. 
$9.95 in paperback, $12.95 for the hard- 
cover edition. 

The Collected Works of Pappy will 
appeal to avid snowmobilers. It's an 
often amusing, often informative col- 
lection of snowmobiling stories and help- 
fultips on keeping snow vehicles running. 
Price is $4.95 from Ramstead Associates, 
500 Loring Medical Building, Minneapo- 
lis, Minn. 55403. 

Coach-Lite's RV parts and accessories 
catalog, listing over 6000 items, is $2.25 
from Coach-Lite Supply Co., 222 Middle- 
bury St., Elkhart, Ind. 46514. 


Trailer jack 


Changing trailer tires should be easier 
with the Kwik Lift jack. You position the 
jack under the axle next to the wheel you 
want to remove (top photo). Then you pull 
the trailer forward a few inches until the 
wheel clears the road. 

It's designed to work with wheel sizes 
from eight to 16 inches and fits round and 
square axles. Moeller Mfg. Co., Box 1318, 
Greenville, Miss. 38701. $19.95. GE) 


You don't know me, 1теаНте... 


But, I want you to have this before it's too late. 


Нео... My name is Bud Weckesser. I'm 
46 years old and I own а small company in 
Dunkirk, New York. Our phone number is 
716-366-8300. 


A number of years ago I lived in an apart- 
ment in Kent, Ohio. I had no savings and a 
beat-up old station wagon that still wasn’t paid 
for. 


One night my wife and I were playing cards 
with some friends. Mary mentioned casually 
that—on our budget—she was sure she knew 
101 ways to fix hamburger. That hurt. So I 
challenged her. ‘‘If you'll type up the recipes," 
I said, “ГІП take out a small ad in the National 
Enquirer and we'll see if anyone will pay $3.98 
for your collection of recipes.” 


1 rented а Р.О. Box in Kent and placed a 
small ad. It was surprisingly cheap. 


Several weeks later I stopped by the post of- 
fice. 1 walked over to my box. When I looked 
through the little glass window оп the door, 1 
almost dropped my key. The box was stuf- 
fed—jammed —full of letters. АП of them con- 
tained checks for $3.98—and they'd come 
from all parts of the U.S. and Canada. 


The next few days were hectic, to say the 
least. My wife typed the recipes. 1 had them 
duplicated, stapled them together and our 
crude little book was born. But, every day, 
orders continued to pour їп. And every day 
we'd bank the money and send out our stapled 
recipe booklet. 


I decided to try another ad. This time I 
placed a classified ad for some of my beer and 
wine making recipes in Popular Mechanics. 
Again, the orders poured in. Over $1,000.00 
in just several weeks. And, as our business 
grew, I corresponded with other people . . . 


* A husband-wife team from Santa Barbara 
put together a booklet about how to '*win at 
card games." It pulled $14,870.00 in just 5 
months... all cash orders... all from а 
small ай... all by mail. 


* An Oregon man informed me he had 
made over $14,000.00 selling his small booklet 
about getting rid of moles and gophers in your 
yard. Again . . . all by mail. 


* A Maryland man wrote an 8A" x 11” 
booklet of business advice. So far it's brought 
him over $140,000 00 . . . all by mail. 


Don t misunderstand. This isn't a get-rich- 
quick scheme. It's a business, and, as such, it's 
speculative. But test ads are cheap (as low as 
$13.50 for a national ad) and the profit poten- 
tial is staggering! An Ohio man I spoke with 
puta large display ad in a national Sunday sup- 


plement. A few days later the orders started 
pouring in—mail sacks full of cash! Within the 
next two months he received over $220,000.00 
in CASH orders for his $3.00 booklet. 

Perhaps you're saying to yourself, “Yes, but 
this only works for a few lucky people.” If 
that's your thought—and I don’t blame you 
for being skeptical— please try this simple little 
test. It won't cost you a cent. 

1. Go to the library and get some year-old 
issues of magazines with classified ads—like 
Popular Mechanics and Sports Afield, etc. 

2. Select 
magazines. 

3. Compare the classified ads, Look at the 
current issue then at the back issue. Note how 


current issues of the same 


many of the same classified ads are still run- 
ning, ONE YEAR LATER. People don’t con- 
tinue running ads for over a year unless they're 
making money at it. 

Let me give you some more amazing facts 
about this unique little business: 
Ж You сап start at home . . 
time . . . quietly . . . it won't interfere with 

your present job. 


. in your spare 


* You can take out a test ad for as little as 
$13.50 in a variety of well-known national 
magazines. 

ж You don't even have to write a booklet 
yourself. I'll show you how to obtain **how- 
to" booklets at wholesale prices—or below. 
They're already written, already printed and 
ready to sell. Even better, you don’t have to 
buy them until you've tested your ad and have 
the cash orders in hand. In short, you don’t tie 
up any money in stock or supplies of books. 


Ж You can set your own hours. All you 
need is a post office nearby. 


Ж You can deduct up to 33% of the ex- 
penses on your home if you set up your office 
at home. 


Ж You can travel whenever you wish—or 
just loaf much of the time. All you need to do 
is pick up your mail twice а week—or have 
someone do it for you. You'll open orders, 
remove the checks (95% of them don't 
bounce, believe it or not) and bank your 
receipts. 

Ж In the afternoon or evening, you сап 
type the labels for the small envelopes you'll 
use to ship your booklets. Drop them off at the 
post office and you're done. No bosses, no 
layoffs, no strikes, no rat race. 

I've put all of my instructions—every 
secret—in a simple Starter Guide. And if 
you're wondering why I'd share my business 


with you—especially if it's so profitable— 
here's why: 

The range of topics and ads is almost in- 
finite. I won't be competing with you nor you 
with me. I've got a whole drawer full of ideas I 
haven't even tried yet. There's plenty of room 
for everyone. 

I'll show you— 

* How and where to get national ads for 
only $13.50 . . . ads you can run month after 
month. 

* How to obtain FREE ADS—YOU PAY 
ONLY IF THE AD IS SUCCESSFUL. 

* How to start with no money in books or 
supplies. 

• Where to obtain hundreds of pre-printed 
booklets—at super low wholesale prices. 

* How to word your ad—I'll include 
various sample ads. 

* How to set up your office in a spare room 
or basement. 

* ГЇЇ also include a giant list of **how-to'" 
topics. 

© Ріш.. 
addresses, and details you'll need to get started 
within only 10 days. 


‚ all the sample ads, forms, lists, 


If you're still skeptical, let me offer you a 
most unusual guarantee. I'll send you my 
Starter Guide to inspect. Keep it for one year. 
That gives you plenty of time to actually try 
my materials. If, at the end of one year—or 
anytime in between—you want your money 
back, just return what I've sent you. I'll issue 
you a full refund within three working 
days—no nonsense, no delays. That's our 
iron-clad guarantee. 

Also, please feel free to POSTDATE your 
check THIRTY days. If you're not satisfied 
with my materials just send them back within 
30 days and I'll return your original UN- 
CASHED CHECK. 

To begin, just write the words, Dollars In 
Your Mailbox on a piece of paper. Enclose 
your check or money order for $12.95 and send 
it to me, Bud Weckesser, at my address: Green 
Tree Press, Dept. 133, 10577 Temple Road, 
Dunkirk, N.Y. 14048, If you wish First Class 
Air delivery, please add $1.00. 

Or, you may charge it to your Master- 
Charge or VISA card—be sure to include your 
account number and expiration date. 

For EXTRA FAST SERVICE, call us at 
716-366-8300 and give us the credit card infor- 
mation over the phone. You'll receive my 
materials for one year at absolutely no risk to 
you. That's our unconditional guarantee. 


© 1979 Green Tree Press 


DETROIT REPORT 


By JIM DUNNE 


Chrysler’s mini-pickup 

Plans now being weighed at Chrysler call 
for a mini-pickup to appear sometime in 
1982, but it won't be like the Japanese 
trucks. Instead of rear drive and body-and- 
frame construction, it'll be a unit-body 
type with front-wheel drive, like Volks- 
wagen's pickup. The decision is based on 
the use of the Omni/Horizon drive train. 
So Chrysler will be able to use its 2.2-liter 
drive train—at a savings in tooling costs of 
millions —and still come up with a compet- 
itive product. 


More transaxles 


General Motors, Ford, and Chrysler are 
stepping up their capacities to build trans- 
axles in large volumes during the next 
three years. GM has its big-car transaxles 
in the works for 198375; Ford, for a little 
later. Chrysler is increasing the capacity of 
its K-car-type units starting next year, 
since they'll be in the full-size Chryslers 
and Dodges of 1983 -1984. 


Baby Cadillac 


A new, smaller Cadillac is in the works for 
mid-1981. It will be based on the midyear 
GM J-body (replacing the Chevrolet Mon- 
za and Pontiac Sunbird) and will have 
front-wheel drive and a V6 engine. The 
new car will compete with the fuel-effi- 
cient imports now in the luxury-car field 
and, it's hoped, will bring new customers 
to Cadillac showrooms. This is an ex- 
tremely rapid market response. Cadillac 
sales are down heavily for all models this 
year and assembly lines have been shut 
down, unprecedented for the division in 
modern times. Dealers are begging for a 
more fuel-efficient car to attract economy- 
minded shoppers—and they want it yes- 
terday. 

The new car will be loaded with luxury 
features; will offer sizable improvements 
in fuel economy; and will come in a small- 
er size than any of its predecessors. Fuel 
economy with the gasoline V6 will be 
about the same as the V6 J-cars, or about 
23 mpg city, 33 highway. With a planned 
diesel engine, Cadillac could have a 40- 
mpg model within the next two years. The 
biggest question: Will it carry the Cadillac 
nameplate? 


Cadillac V6 


The aluminum V8 that Cadillac has 
planned for some 1982 models will last 
only two years. It will then be replaced by 
an aluminum V6 (different than the engine 
discussed above). The 250-cu.-in. eight, 
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equipped with the most sophisticated 
controls available, was originally de- 
signed to give Cadillac a small V8 that 
would keep it economy-competitive 
through the '90's. But that's changed be- 
cause future big Cadillacs will have front- 
wheel drive and transverse engines. The 
V8's are too long to fit. In addition, the 
250-cu.-in. displacement is still too big for 
the kind of fuel economy Cadillac wants. 
With the V6, displacement will be squeezed 
down to about 200 cu. in. 


Goodbye, automatic overdrive 


Ford's automatic overdrive (AOD) trans- 
mission, a prime component of the com- 
pany's current big cars, will be dropped 
before 1985. A similar transmission for 
midsize and compact Ford products has 
already been cancelled. The reason: 
They're designed for V8-powered rear- 
drive cars, which are out of the picture for 
the mid-1980's on. Ford executives now 
admit that the $300 million spent on AOD 
was "а big mistake." The first of itstype in 
America, Ford's AOD transmission boosts 
big-car fuel economy in highway driving 
by four mpg. It's standard on all Lincolns, 
optional on big Fords, Mercurys, Thun- 
derbirds, and Cougars. The decision to 
drop the transmission is unrelated to 
the engine-stalling problem we discov- 
ered while testing a 1980 LTD IPS, April 
7801. 


Escort/Lynx two-seater out 


Ford plans to build two different sporty 
models in the Escort/Lynx line; but, con- 
trary to earlier reports, neither will be a 
two-seater. Both will be 2+2 types with 
similar styling, except for the rear roof- 
line. In the notched hatchback, a сопуеп- 
tional rear window and trunk lid will 
swing open together in one piece. In the 
"bubble back," a large convex piece of 
glass will create a sweeping line from the 
rear roof to the license-plate panel. The 
two models will fill out the five-model Es- 
cortiLynx line, and will be introduced as 
1981 %'5. 


1983 Corvette 


GM plans to build its all-new 1983 Cor- 
vette in a newly acquired assembly plant 
in Bowling Green, Ky. Production will be 
increased by 50 percent, to about 75,000 
cars per year. Though the car will be 
smaller and lighter, it is expected to have 
a V8 engine, making the Vette one of the 
few cars that will keep a big power plant 
for the last half of the '80's. The main rea- 
son for this, aside from the obvious power 


advantage, is that the V8 will fit under the 
hood of the rear-drive Corvette. Why rear 
drive when the trend is to front drive? 
Handling. A well-balanced rear-drive car 
handles better on the race track—and on 
the road, too. 


Serviceability important 


Now that front-drive designs pack all of a 
car's heavy machinery under the hood, 
the ability to service the car quickly and 
easily is more critical than ever. Trans- 
verse engines must have service parts on 
the front, so they can be reached from the 
front of the car. Chrysler's new-for-1981 
2.2-liter four isa good example of contem- 
porary designs. On its left side (front, 
when placed transversely in the car) are 
the spark plugs, oil filter, distributor, and 
dipsticks for both engine and transaxle oil. 
The air-conditioning compressor is high 
on the left side, in the easiest-to-reach lo- 
cation. The carburetor is set high on the 
back, in a moderately easy-to-reach posi- 
tion. The worst location is the starter's, set 
in back, near the lower part of the engine. 
Apparently, it would take a major disman- 
tling job to remove and replace the starter 
unit. 


Heart of the engine 


General Motors' researchers are going 
back to basics to improve engine efficien- 
cy. The latest focus is on the heart of the 
engine, the combustion chamber. GM 
found that faster burning results when the 
spark plug is located in the center of the 
chamber rather than at the edge. This con- 
tradicts the long-held notion that a 
wedge-shape chamber with the spark 
plug at one side gives faster burning. The 
key is that the slower-moving flame front 
from a centrally located plug spreads in all 
directions at once, while the faster-mov- 
ing flame front in a wedge chamber has 
farther to travel to burn all of the mixture. 
The “open” shape turns out to be up to 30 
percent better in burning the mixture be- 
fore it leaves the chamber. 


Speed limiters standard 


Governors that limit top speed could be 
made standard on trucks, buses, and oth- 
er commercial vehicles in the next few 
years as the federal government puts 
more pressure on compliance with the 55- 
mph speed limit. Governors would be 
built into the engine controls and allow 
the driver to exceed the speed limit by a 
few miles per hour. Their widespread use 
would cut average speeds to below 60 
mph, or so officials of the National High- 
way Traffic Safety Administration hope. А 
transmission-mounted limiter would put 
a lid on engine rpm in high gear but still 
allow full speed in lower gears, thus main- 
taining power for acceleration. Trailways, 
the big bus company, has equipped more 
than 200 of its vehicles with governors, 
and has improved mileage 21 percent 
(from 6.2 to 7.5 mpg) as a result. The Trail- 
ways device is set for 57 mph to allow 
reserve speed in passing maneuvers. It 
will be installed on ali company buses. 
The cost of the governor is reported to be 
$75 for each bus. йз 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Positive Black. The old oil I remove 
after an oil change in my 1977 
5-cylinder diesel is black in color. 
When I refill the crankcase with new oil 
and then check it with the dipstick, that 
oil also looks black. Is there a cleaning 
solution I could use to eliminate the dirt 
in the motor? I change my oil and oil 
filter every 3,000 miles. 

T.O., Niles, Illinois 


The fact that the oil in your 5-cylinder 
diesel appears to be black even though 
you change oil and filter every 3,000 
miles is perfectly normal. We do not 
recommend flushing or adding a clean- 
ing compound since this will not elimi- 
nate the fuel soot which is generated in 
diesel engines. A diesel is a high com- 
pression engine which has considerable 
carbonaceous soot blown past its piston 
rings, Your motor oil is colored black 
because the oil's detergent-dispersant 
holds this soot in suspension. If the oil 
was not to blacken, this would signify 
that the additive formulation was not 
sufficient to keep the engine clean and 
by-products of combustion may be ac- 
cumulating on vital engine parts. 
Therefore, diesel oil that appears to 
be clean is probably not functioning 
properly. 


Chevy Choices. Is Pennzoil 303 lubri- 
cant the correct grease for chassis and 
wheel bearing lubrication of my "78 and 
779 Chevys? 

J.S., Michigan City, IN 


Pennzoil 303 Multi-Purpose Lubricant 
is suitable for all chassis and wheel 
bearing lubrication. However, for high 
temperature applications in auto- 
mobiles with disc brakes, we recom- 
mend Pennzoil WBL 909 Wheel Bear- 
ing Lubricant. The 909 is a high tem- 
perature grease designed for cars with 
disc brakes, but it can also be used in 
conventional braking systems. Pennz- 
oil WBL 909 is resistant to water and 


extreme pressure and will not break 
down under the high heat generated by 
heavy brake loads while pulling a 
trailer. Therefore, for your Chevys we 
recommend WBL 909 in the wheel bear- 
ings and 363 for chassis lubrication. 


Less Is Better. Does Pennzoil make 
antifreeze? Would it be harmful to fill 
the cooling system entirely with pure 
antifreeze without the addition of any 
water? By doing this would the water 
pump lubrication be further improved 
and rusting prevented more effectively? 

Y.B., Cottekill, NY 


Pennzoil does make a coolant! 
antifreeze which provides year round 
protection against boiling and freezing. 
This product resists rust and corrosion 
in the cooling system and contains a 
special anti-foam additive which pre- 
vents boil away during the summer 
months, Concentrations greater than 
69% antifreeze in your cooling system 
are not recommended. For your area a 
50-55% solution will best protect your 
cooling system year round. A higher 
concentration of antifreeze will not pro- 
vide you with any greater degree of rust 
protection or lubrication. 


Enough Is Enough. Why have I been 
advised not to add a full 4 quarts of oil 
to my crankcase with a capacity of 3% 
quarts? In what ways can overfilling a 
crankcase harm an engine? 


FH., New Orleans, LA 


Overfilling the engine crankcase can 
result in damage to the engine. Excess 
ой can lead to oil splashing from the 
crankshaft onto the cylinder walls, ex- 
cessive combustion chamber deposits 
апа pre-ignition. Aeration or foaming 
can also result which could cause valve 
lifter collapse, and oil with air en- 
trapped may not properly lubricate 


bearings. For these reasons, you should 
always follow the auto manufacturer's 
recommendations and not overfill your 
crankcase. 


Power Of Viscosity. Is it true that the 
additives used to "build" multi- 
viscosity oils break down over a typical 
oil drain interval? If this is the case, 
then isn't it also true that a 10%-40 oil 
would lose its viscosity range over the 
same drain interval, and would no 
longer have the original IOW or SAE 40 
cranking characteristics? 


С.1.Е, Easton, CT 


The additives in multi-viscosity oils 
which you' re referring to are called vis- 
cosity index improvers. These additives 
give the oil the cold cranking ability of a 
10-weight (in the case of a 10W-40) in 
cold weather and the body of a 40- 
weight during normal operating engi 
temperatures. Although these vi: А 
index improvers тау change slightly 
during the first few hundred miles of 
driving, they are designed so that the ой 
will still maintain its original SAE vis- 
cosity grade characteristics. It is the 
contaminants which enter the crank- 
case oil that change the viscosity of the 
lubricant. These contaminants include 
water, acids, carbon, lead in older au- 
tomobiles, varnish and gasoline. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


ALTERNATE-ENERGY ANSWERS 


Jan F Kreider is а consulting engineer specializing in the design and economic 


By JAN Р. KREIDER 


analysis of solar-energy and energy-conservation systems He is the author of 
‘several books on solar technology. and a lecturer at the Univ. of Colorado, 


River heat source 


The Alabama River is at my front door, 
with a water table only about 15 feet deep 
for well water. Couldn't this cool water be 
used to make a heat pump work very effi- 
ciently? 

J. M. Jones, Autaugaville, Ala. 


Yes. A water-source heat pump will have 
а higher coefficient of performance— 
roughly, efficiency һат will an air- 
source heat pump in many locations. 
Ground water also provides a very stable 
heat source unlike the constantly varying 
ambient air. Several firms make such 
units for residences (these units also 
produce domestic hot water). | recently 
received some performance data on a se- 
ries of water-source heat pumps from 
Wescorp (15 Stevens, Andover, Mass. 
01810), which indicated a COP of between 
3 and 4. 


Solar-powered pump 


In the "What's New" section of the May 
issue, there is a short item about square 
cells [page 107]. Would a 10-watt module 
at normal capacity be enough to power 
the pump and filter for a 24-ft.-dia. above- 
ground pool? How many square feet of 
solar collectors would you recommend 
for such a pool in central Wisconsin? 
John N. Powers, Wittenberg, Wis. 


Ten watts is a small amount of power rel- 
ative to what you need. To get an idea of 
the power required for your pump, read 
the horsepower from its motor nameplate 
and multiply by 1500. For example, if you 
have a 'ho-hp motor you would need 150 
watts to operate it. Note that solar cells 
produce DC while most pumps require 
AC. To heat your pool, you need an area of 
unglazed solar collectors equivalent to 
50—70 percent of the pool surface area. 
Contact a vendor for local information. 


That second tank 


| regularly read your column and was in- 
terested in the reply in reference to hook- 
ing a separate solar preheat tank to an ex- 
isting water heater [PS, March '80]. Why 
the need for an extra tank? 

Dr. T. M. Maxwell, Brinston, Ont. 


A second tank is needed to retrofit any 
existing system that has a heating ele- 
ment in the bottom of the water heater. 
Since such a tank is automatically main- 
tained from 110—140 degrees F, the solar 
contribution is only available if the sun is 
sufficiently intense to heat water above 
the set-point temperature (except for the 
short periods when all the hot water in the 
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tank has been used) With a preheat 
tank, solar heat can be used at lower 
temperatures to heat water from its city or 
well inlet temperature of 50 - 60 degrees 
F. Since solar systems are more efficient 
when used to heat cool water, your solar 
system will deliver much more heat with a 
preheat tank. Solar retrofits without a sec- 
ond tank work only if the existing tank has 
or can have a heating element installed in 
the top part of the tank only. The lower 
part of such a tank can then serve as the 
preheat zone. 


Direct-gain solar heating 


The rear of our house faces south, and the 
sun shining through the double-glass 
doors can be very warm. | wonder how 
much of the solar heat we really keep in 
the house and how much is lost through 
reradiation back to the outdoors. Could 
we increase the solar heating effect? 
Edward Caldicott, Minneapolis, Minn. 


You have what is called a direct-gain solar 
heating system. Typically, such systems 
overheat during the day and, in winter, 
lose more heat at night than they gain dur- 
ing the day. These problems can be 
solved quite easily. To prevent overheat- 
ing you need storage in the form 
of dark-colored masonry units —floors, 
walls, shelves—or containers of water, 
both of which work best if directly illumi- 
nated by sunlight. Night heat losses are 
best controlled by positioning insulation 
over your windows at night. Some of 
these insulation systems have been de- 
scribed in POPULAR SCIENCE. They are either 
insulating shades (which can be made au- 
tomatic) or folding doors with rigid, insu- 
lating foam. By adding storage and insu- 
lation, your direct-gain system can be 
made to work quite efficiently. 


Solar heater blues 


Despite replacing the hot-water propor- 
tional controller in our home, we still have 
not been able to make our solar water 
heater work. The contractor and the 
plumber have really tried to solve the 
problem but cannot. We have turned off 
the system because all we seem to be do- 
ing is creating hot water in our hot water 
electric heater and sending it out to the 
cold solar panels. 

Gerson Jacobs, Greenbrae, Calif. 


Check the following: (1) Is the check valve 
installed and operating in collector panel 
loop? (2) Is the collector sensor bolted se- 
curely to the absorber plate inside the col- 
lector? /f not, attachments to pipe or other 
parts of system will not work. (3) Is the 


storage sensor located in the bottom 
quarter of the tank—not in a pipe some- 
where? (4) Are the sensors functional? 
Check with an ohmmeter versus manufac- 
turer's specs. (5) ís the pump functional? 
(6) Is all piping to storage tank correct? 
Check the piping from tank bottom to col- 
lector (may be via a heat exchanger), from 
collector to tank top, from city or well 
water to tank bottom (may be via dip 
tube}, and from storage-tank top to home 
delivery. 


Size of expansion tank 


How do you size an expansion tank? | am 
using a fireplace heat-recovery system 
with a closed water loop. 

Dick Jackson, Newtown Square, Pa. 


Expansion tanks are used to accommo- 
date the change in fluid volume in a 
closed liquid system when the tempera- 
ture changes. Without an expansion tank 
a closed system could not be kept full of 
fluid. The volume change of water is 
about three percent per 100 degrees F. For 
example, if your system volume is 100 
gallons and the temperature swing from 
maximum-to-minimum temperature is 
150 degrees F, the change in volume is 4.5 
gallons. 

The cheapest type of tank is an open 
one placed above the highest point of 
your system. in many cases, this ap- 
proach is inconvenient and a closed tank 
with an air or nitrogen cushion is used. 
The "acceptance volume" of your tank 
would be based on the three percent rule 
above. The total volume of the tank is usu- 
ally three to four times the acceptance vol- 
ume. The same approach is used for de- 
termining the size of expansion tanks for 
solar heating systems. 


More on underground cooling 


Dozens of "Alternate-Energy Answers" 
readers have requested more details on 
the underground cooling equation in the 
May issue. This equation assumes a slow 
airflow in a pipe whose temperature is the 
same as that of the earth. For slow flow 
(defined below), the rate of the heat trans- 
fer is independent of the diameter. Since 
some readers wish to use higher flow 
rates and others are not familiar with log- 
arithms used in the May expression, | will 
present a simpler approach for both fast- 
and slow-flow systems. 

To find g, the cooling achieved in a bur- 
ied pipe in Btu/hr, you must: 

(1) Find your flow velocity V (ft/sec) 
from your cubic feet per minute (CFM) by 
multiplying by three and dividing by the 
square of the pipe diameter D in inches. In 
equation form: 

У = 3CFM/D? 

(2) Find your average air temperature 
in the pipe by averaging the inlet temper- 
ature Tin and outlet temperature Toy (this 
cannot be below the earth temperature, of 
course). Now find the average tempera- 
ture difference (ATD) between the air and 
earth by subtracting the two numbers. In 
equation form: 

АТ” = (Ти + Tout) — Tearth 


(3) Determine whether you have 
"slow" (laminar) or "fast" (turbulent) 
Continued 


This year you may be paying 
up to 60% more on your energy 
bill without any increase in usage. 

And during peak months, as 
much as 88% of that bill can go 
for heating or cooling your home. 

The tragedy is that more 
than half of that energy is 
wasted. Money out the window. 
Because most homes suffer from 
air loss, air that escapes through 
leaks in your house. 


50% OFF YOUR 
HEATING/COOLING BILL. 
Attic insulation definitely 
helps. But that can be an 
expensive proposition costing 
you several hundreds of dollars. 
Most air loss occurs around 
doors, windows, baseboards 
and wall sockets. 
And with only about thirty 
minutes of your time, you 
can seal these leaks around 
exterior walls. 
With Manco Baseboard Seal 
you can save up to 25% of your 
home’s air loss. And with 


Manco Insulating Socket Sealers, 
another 20%. Manco's Wonder- 
strip around doors and windows 
can achieve an additional 
19% savings. 
SAVE $160 A YEAR 
OR MORE. 

Тһе savings for today's 
average home is about $160 per 
year, according to a study by 
Texas Power & Light. АП for 
about thirty minutes work. 

Of course, as energy costs 
continue to skyrocket, the savings 
could even be more. 

And once it's done, the 
savings continue every year. 

More importantly, Manco 
products were tested and shown 
to be twice as effective as the 
next best weatherstripping. And 
it's guaranteed for five years. 

WHY WAIT? 

Order now. And we'll send 
you fourteen packages of the 
baseboard sealer, three packages 


of the door and window sealer, 
and two packages of the socket 
and lightswitch sealer. 

That should be more 
than enough for your home. 
Because you only need to seal 
the exterior walls. And if 
you're not completely satisfied, 
simply return your order within 
two weeks for a prompt and 
courteous refund. 


ORDER NOW TOLL FREE. 


== == =ош ]—— má шү 
Visa and MasterCharge 
card holders may call our toll 
free ordering number seven days 
a week. Anytime. Or send your 
check for $89.00. In California, 
add $5.34 sales tax. Plus $4.50 
for delivery. Please order now 
to insure early delivery. 


800-835-2246 Ext. 297 
In Kansas 800 362-2421 Ext. 2971 


THE ENERGY STORE 
Box 614,Summerland, Ca. 93067 


HEATING/COOLING BILL IN 
HALF IN THIRTY MINUTES. 


Save tim 
accurate f 


SLIDECOMP* 

An adjustable, direct read- 
ing compass with metric, 
fractional and decimal 
scales. 


Гре incredibly 
58.95. 


Ап exciting breakthrough in draftin 

instrument gn has been achie 
SLIDECOMP. 

Ideal for architects, draftsmen, engin: 

artists, students and home handymen. Over 

100.000 already sold throughout the world 


Virtually unbreakable plastic 
tte finish, black 
hairline 


'adability. 


ШИ ug igo a TaT 


, © jz я 4 so ә т 
"Vr pne 
ШШ ШТ 


ааа анааан) М S 
Чер, 
Built-in scale under A Lac ee е 


hairline index lets 
you draw the exact 
circle with precision 
Of + .005 inches. 


MAILSUAL 
4 Oak Hill Rd., Chappaqua, N.Y. 10514 


Please send me ____SLIDECOMPS. Enclosed is 
$8.95 pius $.55 for postage and handling for 
each unit. NY State residents please add appli 
cable sales tax. No C.O.D.s 


Name. 
Address. 
City. State. Zip. 
30 day money back guarantee for any reason. 


standard lead 
refills 


OP 


A beautiful 
and better way 
to heat with wood 


A lovely way to heat longer 


More heat from less wood 


The Hearthstone combines the beauty 
and remarkable heating qualities of soapstone 
with the most modern woodstove technology. 
Soapstone absorbs twice the heat of 
metal — and radiates heat hours longer 
and more evenly than metal 


America’s Quality Soapstone Stove 
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Airtight and thermostatically controlled 
the Hearthstone will hold a fire up to 14 
hours — and give off heat for another 

4 hours. A unique secondary air system 
re-ignites otherwise waste gases — for extra 
heat and significantly less creosote. 


Watch the fire — keep the heat 
You can enjoy the Hearthstone like a 
fireplace with the safety glass doors closed 
for maximum warmth, or open for quick 
heat on a chilly morning. 

Built to last for generations 
Handcrafted to exacting Vermont standards, 
the Hearthstone combines yesterday's 
materials with today’s technology — in an 
investment that will last for generations. 

It is available in top or rear flue models. 


' Hearthstone, Dept. PS9 , Morrisville, 
І УТ 05661 802/888-4586 


І Please send your Illustrated Handbook. 
Tve enclosed $1 to cover postage and handling. 


Name 


Address 


I city 
1 state 


Alternate-energy answers 
[Continued] 


flow. If your pipe velocity V from step one 
is greater than 5 divided by the pipe diam- 
eter D, you have “fast” flow. Go to step 4. 
Otherwise you have “slow” flow—go to 
step 5. 

(4) For "fast" flow calculate the cooling 

rate 4: 

q = 0.13(VD)°8 x L x АТО 
L is the pipe length in feet. You can use 
this equation to find pipe length А if you 
know your cooling demand 4. 

(5) For "slow" flow, find the cooling 

rate q like this: 

а = 0.16 x L x ATD 
This is basically the same equation as the 
one that appeared in the May issue, but 
expressed differently. 

To illustrate the method, we can find the 
length of eight-in. pipe needed to cool air 
from 90 deg. F to 60 deg. F. The airflow 
rate is 400 CFM and the earth is 50 deg. F. 

Step (1) V = 3 x 400/64 = 18.75 fps 

Step (2) АТО = '4(90 + 60) - 50 = 25 
degrees Ғ 

Step (3) % = 0.63; since the velocity is 
greater than 0.63, the flow is "fast." 

Step (4) Now ме can calculate the cool- 
ing rate. The cooling rate is the product of 
three quantities: specific heat, mass flow, 
and average temperature rise, or 

q = 1.08 x CFM(Tin — Tout) 
= 12,960 Btu/hr 

Finally, solve for L using the equation 
from step 4: 

L 12,960 

0.13(18.8 x 8) 08 x 25 

When using this method, it should be 
noted that the pipe may be able to provide 
more cooling than the air can absorb. This 
will be indicated by the fact that the value 
of gq from step 4 or 5 will be different from 
that given by the expression used in step 4 
of the example problem. If the two values 
of g don't agree, try other outlet tempera- 
tures Tout until they do. Also, remember 
that higher flow rates mean more cooling, 
but at the expense of a larger fan and 
more electricity to run it. Earth cooling has 
other complexities and limits to perfor- 
mance which cannot all be described in 
this short space. 

For further information, begin by con- 
sulting the ASHRAE Handbook of Funda- 
mentals. Also note in the equations above 
that the units for each variable must be 
scrupulously followed. For example, D is 
in inches, д is Btu/hr, etc. The numerical 
constants used in some of the equations 
(such as the 0.13 in step 4) have conver- 
sion factors built in, so the units in each 
equation are compatible. 


= 724 feet 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Or 
on energy-conservation techniques that 
could reduce your home's heating and 
cooling costs? Every other month, alter- 
nating with "Adventures in Alternate En- 
ergy,” Jan Kreider answers questions se- 
lected from those sent in by readers. Write 
to "Energy Questions," POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 
Queries can't be answered by mail. 


‘Be your own boss with your own 
small-engine repair business. 


—— — 


NRI shows you how to service 
and repair 
blowers, chain saws, outboards, 

п tractors, mopeds, motor- 
cycles, and dozens more. Then 
shows you how to start and 
run your own business. 

If you're looking for independence. ..for 
extra income in your spare time. .. for a pro- 
ductive retirement career...then look into the 
NRI home-study course in Small Engine Re- 


pair. It's a great way to get your own business, Ё 


full-or part-time, with a minimum of invest- 
ment and problems. And it's a business with 
plenty of room for qualified people. 
Learn at Home 
in Your Spare Time 
NRI gives you the training you 
need to enter this big field right at 
home. No need to quit your present job 
or travel to night school. You learn with 
“bite-size” lessons that show you how 
to service almost everything that uses 
small motors. You learn with “hands- 
оп” training that even includes profes- 
sional tools. And you learn at your 
convenience, 
Build 3 1/2-HP Engine 
As part of your training, you 
actually build a 3 1/2-HP four-cycle 


engine, You perform experiments and demon- 


strations that show you how each and every 
part works, You learn with professional tools 
like a complete set of wrenches, electrical sys- 
tem tools, inductive tachometer, engine over- 
haul tools, volt-ohm-milliammeter and more. 
Use them for learning, use them for earning. 
Choice of Two Courses 
There's the 30-lesson Basic Course, 

which concentrates on the lucrative lawn and 
garden equipment business. The 45-lesson 
Master Course has it all, adding lessons on 


get ай 


mowers, tillers, snow == 


You build this 3 1/2-HP engine, 
these tool 


A business you can start in your garage and watch grow. 


for hardware stores, lawn 


chain saws, mopeds, outboard motors, light 
industrial equipment, snowmobiles, and even 
motorcycles. 
Send for Free Catalog, 
No Salesman Will 
Our big catalog tells you all the facts, no 
salesman will ever bother you. Each lesson is 


Other income opportunities from NRI. 


lon/ 
Heating Including Solar Technology 

Gets you into a wide-open, fast-growing 
area with practical training that includes lessons 
on solar heating, heat pumps, etc. Course is 
complete with professional tools, including top- 
grade professional vacuum pump, key tool in the 
proper servicing of refrigeration and air condi- 
tioning units. Two courses, with Master Course 
including optional postgraduate training at York 
Institute Resident School at no extra charge. Check 
card for catalog. 

Electrical Appliance Servicing 

Good appliance repairmen are hard to come 
by. NRI trains you for your own full- or part-time 
business in fixing everything from toasters to 
refrigerators and freezers. Step-by-step training 
includes professional tools and instruments like 


Air Conditioning /Refrigerati 


Earn part-time saree ing мге work, 
n shops. 


^ 


described in full, each piece of equipment is 
shown in colorful detail. It tells you about 
opportunities in the field and NRI's qualifi- 
cations as the largest home-study technical 
School in the world. If postage-paid card has 
already been removed, write to address below. 


clamp-on ammeter and appliance multimeter, 
Check card for catalog. 
Auto Repair and Servicing 

NRI “hands-on” home training covers what 
you need to know, even diesel engines. Includes 
professional tools like inductive timing light, 
tune-up instrument, vacuum test pump, compres- 
sion gauge and ignition analyzer oscilloscope. 
Approved by Richard Petty, America’s winningest 
stock car driver and NRI automotive consultant. 
Choice of two courses. Check card for catalog. 
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NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


isis your world. 
sis your Winston. 


PScar test & driving re 
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Family-size 
compacis 


Who needs big cars? 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


You'd be hard pressed to find a more 
diverse or rapidly evolving class of do- 
mestic cars than the compacts. Late in 
1977, Ford's Fairmont and Zephyr 
burst onto the тке: With attractive, 


Compact cars now satisfy many family 


needs. Clockwise from front left: AMC 
Concord, Buick Skylark, Pontiac Phoenix, 
Dodge Diplomat, and Mercury Zephyr. 


space-efficient designs that set imme- 
diate sales records. Then, early last 
year, General Motors’ X-body series 
swept away all of that with even more 
efficient. front-wheel-drive models, 
which then became the unquestioned 
technical and sales leaders. The re- 

Continued 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


i 


AMC Concord 
Dodge Diplomat 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Author’s opinion 


OW WR ROMA WA Mercury Zephyr 
© ьш л А HO Pontiac Phoenix 


оа -мһолоо = 
шш Bii NOSRBOO 
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PS car test & diving report 


i 


+ 


Zephyr is seen head-on negotiating the 
same slalom course. It easily attained a 
top rating, as did three others. Diplomat 
narrowly missed out. 


sult: People are discovering that the 
one-time "little" cars can do what once 
could be done only by fuil-size cars. 
We'll look at five representative mod- 
els from this dynamic class: AMC 
Concord, Buick Skylark, Dodge Diplo- 
mat, Mercury Zephyr, and Fontiac 
Phoenix. 

The newest are Skylark and Phoe- 
nix, introduced early in 1979 as 1980 
models. With front-wheel drive and 
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high-economy engines, they probably 
represent what will be universal in 
the compact class in 18 months. 

The next newest model is Zephyr, 
twin sister of Ford Fairmont, whose 
design represents the state of the art 
in front-engine/rear-drive compact- 
car development. Concord and Diplo- 
mat are earlier designs. 

Our Phoenix and Concord both had 
four-speed manual transmissions and 


four-cylinder engines. As a matter of 
fact, both used the same 151-cu.-in. 
Pontiac-built four that is the base en- 
gine in GM X-bodies. 

The six-cylinder engines in this 
group are a mixture of old and new. 
The all-new 60-degree V6 in the Sky- 
lark is the X-cars' optional higher- 
performance engine. It was the quiet- 
est and smoothest-running engine in 
the group. Zephyr and Diplomat were 
equipped with time-proven engines, 
Ford's 200-cu.-in. six and Chrysler's 
225-cu.-in. Slant Six, respectively. 

Interior measurements are roughly 
equal for all five cars, despite the fact 
that the two GM cars' outside dimen- 
sions are more than two feet shorter 
than the others’. 


AMC Concord 


The biggest change in Concord this 
year is the 151-cu.-in. four-cylinder 
engine. А manual transmission 
makes a big improvement in fuel 
economy, with little loss in perfor- 
mance when compared to the old reli- 
able 258-cu.-in. inline six. Unfortu- 
nately, when equipped with an auto- 
matic transmission, economy drops 
precipitously. 

As in the Phoenix, the Pontiac-built 
engine runs quietly and smoothly for 
a four. Performance is at least ade- 

Continued 


П 
YOURSELF... 


Join the 
no clean-up 


Revolution 


GET A 


DOCKEN 
SPRAY GUN 


isposable cup. Color changes take only 
seconds. It sprays just about anything in- 
cluding thick latex paint, solvents even 
liquid rubber or airpl: dope. Hook it to 
any compressor producing 40-120 Р.5.1. and 
paint a smooth even adjustable line with 
no overspray or clogging. 


If you spray anything, you need this spray- 
gun. Send for one today. $39.95 

1 spray gun, 10 si 
and one large bore siphon tul 
paints, Include $2.00 for shipping. 
inquiries welcome. If not completel 
fied, return in 15 days for full refund. 


Peter, Paul & Wilbur Inc. 


244 Hamline S., St. Paul, MN 55105 
1-612-699-1727 


There are more brands 
of knives being sold in the 
U.S. right now than ever 
before. If you're in the 
market for one, this might 
comfort you. 

It should concern you. 

SHEEP | 
IN WOLVES’ 
CLOTHING. 


With all these knives to 

choose from, how do you 
jo about telling the bad 

rom the good? And the 
good from the great? 

Looks alone won't do it, 
because in the tame setting 
of a retail store they all tend 


| Only after a few hard knocks in the 
real world do the differences start 
becoming obvious. So, you're going 
to have to do some close looking. 
And ask some tough questions. 
THE PIVOTAL HINGE PIN. 


Consider folding knives. For max- 
imum durability and minimum wob- 
ble, the all-important hinge pin 
Should be machined out of solid 
brass or steel, as Gerber does. 
Many “bargain” knives simply cut 
theirs out of wire. After all, it's hidden 
from view, 50 who's to know? 

CAN THE BLADE CUT IT? - 


This, of course, is what a knife is 
all about. But here again, it's ітров- 
Sible to assess the quality of a blade 
by ust eyeballing it. 

пе helpful tactic is to inquire 
| about its Rockwell hardness rating, 
a standard measurement that can 
be very revealing. (For example, 
many blades sold today measure in 
at around 48 to 52 on this scale. 
Gerber blades are the highest in the 
industry, ranging from 57 to 62.) 
Steel type is crucial too. For a 
| blade that's going to be constantly 
exposed to moisture, foods and 
even salt water, a stainless steel is 
| best. But there are several grades of 
| stainless steel. Not surprisingly, 
| Gerber uses only the best; surgical 


to look sleek, handsome and rugged. 


stainless. For a blade used primarily 
for heavy cutting and quartering 
jobs, high speed tool steel is best. 
Again, that's what Gerber uses. 
PRICE: 
THE TELLTALE SIGN. 


There is, of course, one factor that 
can't be concealed. The price. With 
very few exceptions this is your 
most reliable measure of quality. 

If better materials are used, if pre- 
Cision castings are made, if more 
time is taken in the crafting, it's in- 
evitable that the price will be higher. 
We have yet to find a way around 
this basic truth. 

So. Read the ads. Look closely. 
Ask questions. Compare. 

And, above all, resist the over- 
whelming temptation to believe that 
maybe, just this once, you can pay 
less but get more. 


GERBER 


A BIT MORE MONEY 
A LOT MORE KNIFE. 


TORECEIVE COLOR CATALOG, 
PLEASE SEND 50% FOR HANDLING, 
TO GERBER, DEPT. PS 
14200 SOUTHWEST 72ND AVENUE, 
PORTLAND, OREGON 97223. 


PS car test & driving report 


quate for most driving conditions, but 
heavy-duty use would probably be 
asking too much. 

The Borg-Warner four-speed on our 
test car had better, easier, and more 
positive shifting than the four-speed 
transaxle in the Phoenix. And it was 
more fun. 

The Concord's interior was trimmed 
in first-class fashion, even though we 
didn't get the top-line Limited pack- 
age. The seating position was comfort- 
able, but visibility was restricted by 
the rear roof pillars. In addition, the 
steering column juts out at least three 
inches too far. 


Concord's four-cylinder engine leaves 
reasonable work space in engine com- 


Skylark's new-for-1980 V6 is a tight fit in 
engine compartment, and requires spe- 
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While front-seat passengers enjoy 
luxurious comfort and room, rear-seat 
passengers will quickly note the lack 
of head room and leg room. They will 
also find the seats are smaller, with 
less leg support. 

Concord's 22-gal. fuel tank is the 
largest in the group. This can be a big 
helpon a long trip or where fuel avail- 
ability is spotty. (By comparison, the 
X-cars' tanks hold 14 gallons.) 

Ап interesting economy note is that 
the California version of Concord's 
power train has a higher EPA city rat- 
ing than does the version we tested. 
Stricter emissions regulations require 


partment. This is its first year as the base 
power plant in American Motors cars. 


S 
cial tools to change spark plugs on fire- 
wall side. It's optional on GM X-bodies. 


the more sophisticated feedback car- 
buretor, which is responsible for the 
strange turnabout. 


Buick Skylark 


Skylark is the most opulent of the 
GM X-bodies. The Limited trim pack- 
age on our test car turned it into a 
mini-limousine, lavishly appointed 
with fleecy upholstery, thick carpet- 
ing, lots of padded trim, and wood- 
grain inserts. The seats were well pad- 
ded and comfortable, perhaps the best 
among the X-cars. 

Visibility all around was quite 
good, as was the driving position. It 
was marred only by the extremely 
awkward location of the emergency 
brake pedal, which is, unfortunately, 
common to all X-bodies. 

The dashboard is attractive, but 
you'll find a minimum of gauges—just 
the speedometer, odometer, and fuel 
gauge. All other functions are moni- 
tored by warning lights. 

Is the V6 a desirable engine in this 
model? Yes, but the four has sufficient. 
power for all ordinary driving needs, 
and its fuel economy is superior. 

While our Skylark did not have the 
optional F41 sport suspension (each 
GM division's F41 package is differ- 
ent, despite having the same designa- 
tion), its handling was good. The ride 
was pleasant and there was little or no 
wandering on straight roads. 

In performance, the Skylark led the 
group. It was by far the quickest in 
acceleration, the fastest in our high- 
speed handling test, and easily got a 
top rating in the slalom. 


Dodge Diplomat 


In the current lineup of smaller 
cars, Diplomat looks like a luxury 
cruiser. Even behind the wheel, it's 
difficult to tell if it really is a small 
car. And its 3400-pound bulk makes it 
the heavyweight of the class. On the 
other hand, while the interior dimen- 
sions in our table show little differ- 
ence between Diplomat and its com- 
petitors, there is more usable space in- 
side. 

Our car's interior was plush. The 
seats were thickly padded and com- 
fortable, both front and rear. Visibili- 
ty was excellent, and the driving posi- 
tion good. Smooth-road ride comfort 
was good, but rough roads caused the 
tail to skip around. 

Because of its much greater size and 
weight, you shouldn't be surprised 
that Diplomat finished last in acceler- 
ation, maneuverability, and handling 
(tying Concord in handling). What 
may be surprising is that it wasn't 
worst in economy. 

Continued 


A story of corruption & power 


Inside every worn-out muffler, theres a 
powerful story. A story of a new muffler called 
Turbo-Flow. 

A story as old as any car still on the road. 

Your muffler blows out or rusts out. The 
noise is terrible, and the тиҒНег5 unsafe. 

But before you can get it replaced, you 
notice a difference in power. 

Your car moves out faster. There's more рер 
to the old engine. Maybe you even notice better 
gas mileage 

Then your new muffler is installed, and all 
is quiet and safe again. And you think it's just 
your imagination that your cars performance is 
a bit sluggish. 

It's not your imagination. It's power-robbing 
back pressure. (Normal car mufflers simply 
have to keep quiet and live with it.) 

The new Turbo-Flow muffler is designed with 


extra-large flow tubes that reduce back pressure, 
boost horsepower and can improve gas mileage* 

Maremont developed Turbo-Flow to keep 
cars quiet without stifling their performance. 
This breakthrough was so remarkable we didn't 
want it to end there. So we also gave Turbo-Flow 
a Lifetime Warranty" * 

Dont replace your worn-out muffler with 
just another muffler. Ask for a powerful new 
Turbo-Flow from any service station, repair shop, 
or auto parts store. You couldnt imagine a 
happier ending. 


"Compared to original equipment type mufflers. Test results available 


оп request. **Guaranteed for as long as you own your car. Labor 
and accessory parts not included. 
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Extended arm and large suction cup allow distance-measuring Hatchback rear deck, flat floor, and fold-down rear seat add up to 
fifth wheel to be mounted quickly and easily on window glass of versatility and large cargo capacity in Phoenix. Reasonably large 


cars with bumpers that don't permit conventional mounting. and bulky items can be accommodated easily. 

If you want a top-line but economi- м Zeph one of Mercury's best-selling lines due 
cal compact sedan, the Diplomat is ercury Zephyr to relatively good fuel economy and 
Chrysler's best offering in this catego- Mercury’s compact for 1980 ishard- generous interior room. The drive 


ry. And its luxury is on a par withany ly changed from the new design that train is simple, which means the car is 
car selling for less than $10,000. was introduced for 1978. It remains еаву to service. 


Тһе 200-cu.-in. six offers а balance 
of fuel economy and performance. It’s 
quieter and smoother-running than 
the four-cylinder base engine, and 
compares well with the top-option 
302-cu.-in. V8. However, emission 
controls have sapped the power of all 
three engines. 

The interior of our car was Spartan; 
however, fancier, more luxurious in- 
teriors are available as options. Large 
expanses of glass allowed very good 
visibility, which complemented a 
good, upright driving position. Ride 
and comfort were both good. 

Fuel economy was the poorest in the 
group, although not much poorer than 
the slightly heavier Fairmont wagon 
in our May test. Tuning might have 
made some economy improvement, 
however. 

As far as roominess is concerned, 
the Zephyr has a very spacious and 
airy feeling inside, which is pleasant 
to find in a compact. Having the big- 
gest trunk in the group is another ad- 
vantage. 


Pontiac Phoenix 

By far the most versatile car in our 
group was the Phoenix. Its four-cylin- 
der engine furnished much of the per- 
formance of the optional V6, is much 
easier to service, and can deliver 
somewhat better fuel economy with 


either a manual or automatic trans- 
mission. 

Like the other X-cars, the Phoenix 
had a very good driving position. Vis- 
ibility was excellent due to the large 
glass area. The front seats were rea- 
sonably comfortable and prompted 
only one complaint: the padding didn’t 
extend far enough forward. 

Our car had the comprehensive op- 
tional gauge package. Unfortunately, 
the gauges weren't easy to read. 

Only the V6-powered Skylark was 
quicker than the Phoenix, which was 
second-fastest in the lane-change test, 
and also took a top rating in maneu- 
verability. Its brakes were the poorest 
cold, but the best when hot—although 
only about average. 

Handling was the weakest area of 
the Phoenix's evaluation, and nearly 
drew a blanket condemnation of Pon- 
tiac’s version of F41 suspension. As 
delivered, our car handled poorly. Two 
suspension alignments failed to cure 
the problem, although it improved 
slightly. At that point, we sought out 
two other F4l-equipped cars, one a 
Phoenix and the other a Citation, and 
found that we had simply gotten a bad 
car. Presumably the car could have 
been made to handle quite well, judg- 
ing by the other two cars and our past 
experience with similar X-bodies. 

(While the Phoenix and Skylark re- 


EPA fuel mileage (тра) 


H їз, es 
об g 55 3E ЗЕ 
35 57 355% 52 
48 24 ба ÈN ca 
Highway 30 30 25 2 37 
City 22 20 17 20 24 
Calif. city 23 18 16 ад 24 


*Not available in California 

PS fuel-mileage tests 
(steady-state mpg) 
35 mph 

55 mph 


324 353 295 269 378 
26.7 275 23.2 20.1 29.9 


ceived identical ratings in our track 
testing, note that the Phoenix was 
difficult to drive that fast.) 


Our picks 

ГЇЇ be specific. Give me the Skylark 
Limited, but replace the V6 with a 151- 
cu.-in. four and add the F41 suspen- 
sion. That's the best compact-car pack- 
age available.— J. D. 

ГИ take а base-suspension Phoenix 
SJ hatchback because of its greater 
versatility and superior aerodynamics. 
For maximum responsiveness and rea- 
sonably good fuel economy, ГЇЇ take the 
V6 and a four-speed. Of course, if you 
insist on the look and feel of a bigger 
car, you might want to look at the Dip- 
lomat.—E. J. 

For specs and test results, turn page 
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Buy Tools DIRECT 


at Rock-Bottom Prices! 


NAME BRAND ITEMS 


Buy direct from U.S. General's catalog and 
enjoy “Insider's Confidential" prices on hand tools, 
power tools, automotive tools, motors, handyman 
supplies—6,000 nationally advertised name brand 
items at rock-bottom prices. Save on all the famous 
names you know and trust — Stanley, Wiss, Disston, 
Skil, Kennedy, Lufkin, Rockwell, Black & Decker, 
plus many, many more. 


Thousands of serious minded craftsmen, me- 
chanics, homeowners and hobbyists each send us 
$1.00 just to get this big 196-page catalog of fan- 
tastic buys on brand name tools, hardware, and 
accessories. 


Our bargains are too great and our prices too 
low for us to give away this big catalog to people who 
aren't really interested. So we ask for $1 simply to 
discourage curiosity seekers. 


But the way we look at it, the catalog is REALLY 
free! You get a $1 Cash Certificate with your catalog. 
Spend the Certificate just like money with your first 
order. Or if you're not 10096 satisfied with the cat- 
alog, send the Certificate back to us and we'll refund 
your dollar—(you keep the catalog.) 


As an extra "thank you” for acting now, you'll 
also receive with your first order no matter how 
small—a 10-piece High Test Steel Drill Bit Set (worth 
about $4.00) absolutely FREE. 


U.S. General Supply Corp., 100 Commercial Street 


Plainview, NY 11803 


© COPYRIGHT 1980 U.S. GENERAL SUPPLY CORP. 


| Address. 


Бе к= кш иш иш иш пи на 


Who buys from U.S. General? 


Thousands of individuals and companies. Here's a partial 


list of firms from our last 6 to 9 months customer list: 
General Motors Corp. * Ford * Chrysler е Texaco 
* ІВМ е В.Е. Goodrich • General Electric е 
RCA e E.l. Dupont * Westinghouse * Timex 
* Kaiser Aluminum * Corning * Sylvania * 
Johns-Manville е Union Carbide • TWA е 
Ingersoll Rand * Boise Cascade * Ethan Allen 


Same low prices for you-- 
no minimum order required! 
иш иш шиш иш иш иш иш 


U.S. General Supply сотр, 
100 Commercial Street Dept. А-414 
Plainview, NY 11803 


lenciose $1. Please send your new 196-page fully illus- 


trated Confidential Too! & Hardware Catalog. Also include 
a Certificate worth $1.00 on my first purchase. If | am not 
100% satisfied with the Catalog, my $1 will be immediately 
refunded 


(Print) 
Name 


City State. Zip. 
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PS cor test & driving report [AMC Concord, Buick Skylark, Dodge Diplomat, 
Mercury Zephyr, and Pontiac Phoenix— 


AMCGONCOND dimensions, specs, and test results 
ПЕ Dodge Mercury Pontiac 
Diplomat Zephyr Phoenix 
DIMENSIONS (inches) 
Wheelbase 127 1055 104.9 
Overall length 2052 194.9 179.3 
© © Overall height 553 536 534 
Overall width n2 no 696 
м Tack FR... 600585 566570 587570 
I I Ground clearance. 60 62 56 
| Front head room 392 384 381 
SUCK SARK, | Front hip пот 572 %2 545 
Front leg room 425 ДП 422 
Rear head room 375 375 377 
Rear hip room. 556 531 554 
Rear leg room (min) 366 En 355 
Rear knee room (min) 12 16 09 
Couple distance 338 330 ЕТ 
TTT yr | sPeciricanons 
E tine type. Inline 4 Inline 6 Inline 6 Inline 4 
DODGE DIPLOMAT | 1 sfacement (cu. Л) 15125 17328 253] 20033 15125 
© npression ratio 821 851 841 851 821 
 Carburetion. 2-bbi. 2-bbl. 2-50. l-bbi. 2-bbi. 
Net © тт 90@ 4000 15040 10630 85 @ 3600 30 @ 4000 
Net toque @ рт 134@ 00 1509200 — 180 2000 161600 130 @ 2400 
a Transmission. fourspeed man. Three-speed auto.  Three-speed auto. Three-speed auto. Four-speed man, 
© © hole ratio 3081 2841 2761 2731 3341 
Tire make Goodyear Firestone General Goodyear Uniroyal 
Tire type Custom Polysteel, 721. steel-belted — Jet radial Polysteel, radial Stee-belted 
I radial radial radial 
Т Tire size P195/75814 P185/80R13 P195/75R15 P195/75R14. P205/70R13 
MERCURY ZEPHYR Steering Recirculating ball, Rack and pinion, Recirculating ball, Нас and pinion, Rack and pinion, 
power power power power power 
TT | Overan steering ratio. 1701 751 1871 Variable 151 
200-16.0.1 
To lock to lock 30 in 35 3% in 
E "ameter (ft) ЕТ 383 407 390 383 


© © uspension. Independent, un- independent, Mac- Independent, contr Independent, hybrid Independent, 
equal arms, Pherson struts апт, torsion bars MacPherson stut MacPherson 
coil springs struts 

F suspension Solid айе, Hotch- Twist anle, trailing Solid ане, longitudi- Solid anle, four — Twist ade, trail- 

T kiss, semi-ellipti- arms, coil springs па! leaf springs. Control links, coil — ing arms, coil 

+ cal leat springs springs springs 

| Front stabizer-bar dia. (n) 088 оя 088 087 

Rear stabiizer-bar dia. (п) None None None 087 

Trailer towing (max. Ibs) na 2000 2000 2000 

Trailer tongue weight (max. 05)... na. 200 200 200 

Brakes Discidrum, power Discdrum, power Discidrum, power _Disc/drum, power Disc/drum, power 

Brake swept area (sa. in) 3106 207 3550 255 227 

Fuel tank (gal) 20 ио 180 160 140 

Trunk space (cu. ft) 4 и? 162 168 и? 

Liftover height (in) 75 209 294 300 293 

Curb weight bs.) 2767 2535 3393 2750 2619 

FR weight distribution (%) ња 337 5545. МИБ 6337 

Basic price $5299 E 36202 $5158 $5431 

Price as tested $7351 ЕЯ 39163 $6614 $8087 

Major options on test car AC $794, AWFM АС $564, auto. Medallion package АС $571, auto, АС $564, power 
stereo $219, trans. $337, power $1605, AWFM trans. $340, sh- — steering $164, S! 
steel-belted radi- steering $164, V6 stereo $240, power cylinder engine package $460, 
als $151 engine $125, wire door locks $136, — $206 luxury trim $293, 

wheel covers $151, power seat $179, aluminum wheels 
‘AMM stereo $101 power windows 5209 $236 


PONTIAC PHOENIX 


ILLUSTRATION BY RUSSELL VON SAUERS 


PS serviceability ratings 


How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. TEST RESULTS 
Acceleration (sec) 

0-60 mph n? 186 

25-70 mph 263 139 239 238 
Brake test (cool) 60-0 mph 

‘Stopping distance (ft). 154 158 152 160 

Pedal pressure (ibs) 120 70 120 55 

Disc temperature (°F) 133 149 175 135 
Brake test (hot) 60-0 mph 

Stopping distance (ft). 166 163 166 160 

Pedal pressure (ibs) 165 119 100 165 

Disc temperature ГР 520 567 520 583 
Interior noise @ 60 mph (dBA). n 68 69 n 
Handling test (mph) 600 647 600 624 
Maneuverabilty test (mph) * 176+ 16+ n2 276% 
TEST CONDITIONS: Ambient temperature, 50°F: relative humidity, 95 percent; barometric pressure, 298 inches Hg 


Checking fluid levels. 
Battery 

Master cylinder 
Windshield washer 
Engine 

Coolant 


Checa the engine. 
rk plugs 
Distributor 

Carb adjustment. 

Oil filter 

Oil fill 


coco Skylark 
emma Diplomat 
coo Phoenix 


ымш-аһ 
assw 


*Maneuverability-test results given as 27.6+ indicate that the car exceeded our minimum for a “57 rating in the slalom. Testing 
at higher speeds was not performed 
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Changing bulbs Performance comparison with selected models 


lights 
ights 

Front running lights 
Front parking lights 


EPA mpg Accelera- Brakes Handling Maneuvera- Noise 
(city) tion 0-80 60-0 mph (mph). bility (mph) mph ( 


з 2 

3 3 

3 3 

3 2 
Fon 1 2 mph (вес) (hot)(ft) 
Rear running lights 3 3 1980 Chevrolet Citation V6 20 118 141 62.4 29.6 69 
Checking fuses д Ж 1980 Oldsmobile Omega 4 22 15.0 163 647 296 69 
Sparetire accessibility 2 3 1979 Ford Fairmont Inline 6 18 159 149 62.4 26.8 68 
Changing belts з 2 1979 Plymouth Volare Inline 6 18 14.0 151 56.3 26.8 70 
"sealed 1979 AMC Concord Inline 6 7 134 152 56.3 28.1 67 
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Smokey shrinks GM's V6 


into a 50+ mpg 


3-cylinder 


engine 


Chevrolet and Buick have launched 
programs to design three-cylinder 
engines for their lightweight cars of 
the mid-1980’s, reports PS senior 
automotive editor Jim Dunne, The 
threes will just be lengthwise sec- 
tions of V6’s now in production. 
Could Smokey’s experimental en- 
gine be one of those that the GM 
divisions plan to introduce? 

—The Editors 


By E. F. LINDSLEY 

DAYTONA BEACH, FLA. 
The only indication that I was driv- 
ing a three-cylinder engine in a car 
built for a V6 was some idle rough- 
ness—a minor irritant that can be 
worked out with better engine 
mountings and fine tuning. But when 
I returned from the test drive to 
Smokey Yunick’s garage, I opened 
the hood and saw for myself that this 
standard Buick Skylark was indeed 
powered by a tiny inline three. 

The small engine was produced by 
PS’s consulting editor, who started 
out with a standard Buick V6 and 
then discarded half the cylinders. 
Smokey added a turbocharger, modi- 
fied the valves and head, enhanced 
the ignition, and worked out the de- 
tails of the cross-engine, front-drive 
installation in a GM X-car. The 
result? Lively performance in a 
2650-pound car, and 50+ mpg fuel 
economy. 

“And I haven’t told you what it 
gets at 50 mph, straight and level — 
and I’m not going to,” Smokey told 
me. So I hazarded some guesses. 
Smokey put on his best poker face 
and said only, “Way up there.” 

With so many recent claims for 
exotic cars with fantastic mileage 
going sky-high and then falling like 
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Smokey Yunick points to turbocharger 
that gives his new engine lively pertorm- 


spent rockets, Smokey was worried 
he'd be accused of sensationalism. 
My concern was that my story on the 
three-cylinder engine should be fac- 
tual and accurate. The facts are that 
the test runs were all made with 
weighed fuel and, as Smokey says, 
“a brand-new, accurate, digital fifth 
wheel [for mileage measurement] so 
we wouldn’t be kidding ourselves.” 
His test runs are made in three hours 
40 minutes of half city, half high- 
way driving. The fuel economy was 
achieved in real-world driving, not 
chassis dynamometer runs, exhaust- 
collector-bag tests, or computer sim- 
ulations. 

There’s nothing exotic about the 


ance, despite the fact that it has only 
three cylinders to power a GM compact. 


three-cylinder engine internally—no 
trick pistons, unique mechanical 
linkages, or parts that can’t be run 
down a standard GM-engine produc- 
tion line. 

But many of its improvements in 
turbocharging, carburetion, cooling, 
and reduced friction make a drama- 
tic difference in fuel efficiency. 

My own test drive showed me that 
Smokey had put together a very hot 
package. Swinging out onto North 
Beach Dr. in Daytona Beach, I 
nursed the car along in second gear, 
not wanting to stall in traffic but ex- 
pecting some sluggishness. I goosed 
the throttle and the seat shoved me 
in the back hard enough to change 

Continued. 


The finest compressor 
we've ever offered, 
inside and out. 


Crankshoft Precision twin 
A forced-air cooling needle bearings gouges measure 
system with reduce vibration airline and holding 
aluminum fins and wear. pressures. 
results in efficient Built-in air pressure 
cooling and regulator adjusts 
reduced | line pressure for 
carbonization for various functions. 
long life. 


Includes Craftsman 
convertible 


bleeder/non-bleeder : Safety shroud 
spray gun. 3 =— encloses oll 


working parts. 


Quiet, efficient, 
capoacitor-start 
induction-run 
one-horsepower 
motor. (115 V., 
convertible to 
220V.) 


d Belt tension adjusts 
Die cast aluminum £ easily with thumb 
compressor pump " S screw. 
with integral cast 3 
iron cylinders for 
long pump life. 
12 gallon ASME 
ast air storage tank. 
Air hose outlet is "E 4 
conveniently » 


locoted. 
4 


Wheels ore 
Automatic control removable for eosy 


— 
system relieves conversion from 
pressure on the portable to 
cylinders for stationary. 
load-free starts. 


American Society of 
Mechanical Engineers 
safety valve 

prevents pressure 
overload, 


15' 5/16" air hose 
included 


WHERE AMERICA SHOPS FOR VALUE 


These are the minimum .norionolly. s 
vary ia sorme markers. Paces ond dores poe epi em 
а д 


© Sears, Roebuck and Co., 1980 


Experimental arrangement for exhaust, 
intake, and coolant connections wouldn't 


my mind. I slipped into third gear 
and unthinkingly stepped down and 
cut around a slow-moving truck. The 
passing performance reminded me 
that there was plenty of zip left and 
I dropped into fourth gear, this time 
really expecting to feel the stumbling 
surges you get in a gear too high ata 
speed too low. It didn't happen. The 
slow-speed torque was there and I 
completed the drive in fourth. 

Back in the garage, the three- 
cylinder engine looked a bit small 
under the hood of this compact. I 
could see that service access would 
be a joy. 

Right up front the turbocharger 
looked back at me. An insulated pipe 
Írom the exhaust manifold leads ex- 
haust gas to the turbo, and another 
pipe drops back down to the stand- 
ard GM exhaust system. But the 
aftercooler I'd expected to see be- 
tween the turbo compressor and the 
intake manifold wasn't there. 

“No, we're not intercooling, we're 
actually heating the charge—on pur- 
pose—because we're looking for ther- 
mal efficiency," Smokey said. “Ме 
heat the area under the carburetor, 
which is actually separately mounted 
from the engine, with hot water. And 
we heat the intake manifold with ex- 
haust gas." He went on to explain 
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TURBOCHARGER 


T 


necessarily be the same in a production 
car as shown here. The grille has been 


EXHAUST 


that they had to cut and try to pro- 
vide the right amount of exhaust 
heat “for a happy balance.” 

“We made up our minds that we’d 
deal only with vapor, no liquids,” 
Smokey said. “When the intake fuel/ 
air mix leaves the compressor it’s 
aimed straight at three cylinders.” 


Average octane 


I wondered about the compression 
ratio and fuel octane requirements. 
Didn’t the warm intake charge and 
turbocharging pressure require a 
lower compression ratio or higher 
octane fuel? 

Smokey shook his head. “Хо. The 
compression ratio is 8.4:1 and we're 
running on either 93 or 87 octane." 
Ihad to admit that I hadn't detected 
any detonation in my drive. 

Another part of the secret that 
gives this engine such good fuel econ- 
omy is the way Smokey is putting 
heat to work—rather than wasting it 
out the radiator and exhaust. He told 
me the engine ran so cool that the 
electrically driven fan didn't come 
on. He rechecked all the controls and 
finally blocked off the grille entirely. 
"The first thing we did," Smokey 
said, “was cut the radiator in half; 
that didn't budge it." With the grille 
blocked and the radiator cut down to 


FROM TURBO 
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blocked off and the radiator reduced to 
less than half its original size. 


weigh only eight pounds, the engine 
gets up to operating temperature, but 
the fan still doesn't come on — even 
in 96-degree-F Florida weather. 

Putting heat to work boosts mpg, 
but so does reducing friction. I was 
interested in just how much internal 
engine friction was reduced by cut- 
ting away three pistons, rods, and 
bearings. “It’s about 48 percent miss- 
ing," Smokey said. Translation: It 
takes only 52 percent of the power 
needed for the original V6 to spin the 
engine on the dynamometer at 3600 
rpm, the engine's intended peak pas- 
senger-car speed. 

Not everything is totally standard 
in the three-cylinder. Smokey had 
ignition trouble with conventional 
125-microsecond ignition duration. 
He says, "When we changed that 
and put the 1000-microsecond stuff 
on, it was just as if the engine said, 
‘Thanks, that's what I've been wait- 
ing for." 

'The next step is adding Smokey's 
flame-jet ignition, and then going to 
24: or 26:1 fuel/air ratios. “Апа then 
ГЇЇ show you what real mileage is," 
he said. Another part of the program 
is running on broad-cut fuel, stuff 
that's neither gasoline nor diesel fuel. 
Well report on that as Yunick's 
work progresses. Eu 


These knives weren't designed to be sold. 


They were designed 
one experienced 


Ordinary knives Just wouldn't meet 
his requirements. That's why he set 
aside ordinary ideas about knife design. 
and created knives that gave him the уег- 
satility and power needed for the field. 
That's why nothing looks like a Lakota 
knife, nothing is built like a Lakota knife, 
and nothing functions like a Lakota knife. 
They're his designs... and now you can find 
all the Lakota knives at fine sporting good 
stores... or order direct from Lakota 


The LAKOTA HAWK* works like an 
ax..or a scalpel. It’s a big game knife that 


does it all. Fits your hand like it was custom made. 
4" high carbon stainless steel blade is 3/16" thick 
One piece blade/contoured tang for massive 
strength. Laminated Brown Ebony handles. Quali 
iy natural leather belt sheath, user booklet 
lifetime guarantee. Order Direct for $60.00. 


— He 


LAKOTA'S LIL ' HAWK*...ideal in the 
fleld or in the camp kitchen. The perfect 
lockblade folder for campers, backpackers. 3% 
high carbon stainless steel blade. Incredibly 
strong lock Brown Ebony handles, 
brass liners, belt sheath, lifetime guarantee. Order 
Direct for $55.00. 


laminatec 


= 


Some think the LAKOTA FINWING* is 
too short...until they use it. 3 1/8" high 
carbon stainless steel blade is absolutely ideal for 
small game and wild fowl. Full size laminated 
Brown Ebony grips give you superior control of 
accuracy. Top quality natural leather sheath 
lifetime guarantee. Order Direct for $44.00. 


to meet the needs of 
outdoorsman. 


The new LAKOTA FISHHAWK ™ 
hardest working knife a fisherman can 
own. Specially made filleting blade gives you 
both strength and flexibility. Blade is 6" of Lakota 
high carbon stainless steel, Upswept for longer, 
smoother, cleaner strokes. Laminated Brown 
Ebony handles, lash-line hole in butt, leather belt 
sheath, lifetime guarantee. Order Direct for 
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The LAKOTA FALCON™.... a pocket 
folder that'll dress a deer or open the 
mall. 2 3/8" high carbon stainless steel blade. 
Laminated Black Ebony handles, Lifetime 
guarantee. Order direct for $25.00. 


Lakota knives feature a patented 
"stand-up" feature. Which means that 
when you set them down, the blades stay 
out of the dirt and out of your way when you 
pick them up. 

To Order Direct, send check or money 
order, MasterCharge or Visa number and 
expiration date. Prices include all shipping 
and handling. California residents add 6% 
sales tax 


They're Lakota's...and they'll make 


you an expert ж. 


іп the field. 


Lakota Согр.Р8-9 Stand: ; 
30961 Agoura Road Wu A 
Westlake Village, CA. 91361 
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Send $1.00 for full color poster/catalog. 
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BOOKS FOR ONLY < 


when you join the 
Popular Science Book Club 


And then keep saving on books covering a wide range of do-it-yourself subjects... 
home repairs and improvement, housebuilding, woodworking, house wiring, 
tools and workshops, appliance repair, electronics, masonry and carpentry, how 
things work, home protection, shop math, modern technology, energy, the 
wonders of space and modern science and many other popular science subjects. 

Every month you can preview a giant selection of up to forty books and more. 
These include the best new books from the finest how-to publishers plus the 
Club's special custom-written books — available to members only, at discount! 


First, just pick any three of the books listed here (up 
to $48.85 worth of books), Indicate your choices on the 
attached card and mail. Send no money now. We'll bill 
you later for only $2.95 plus delivery and handling 

Then about every four weeks (15 times ayear), you'll 
receive a Club bulletin describing the coming main selec- 
tion and alternate books also available. If you want the 
main selection only, do nothing. It will be sent to you 
automatically. If you don't want the main selection, or 
want alternate books, or no books, simply indicate your 
wishes on the form that comes with the bulletin and 
return it to us by the date indicated. Club mailings are 
carefully scheduled to assure you of at least 10 days in 
which to do this. But in the unlikely event that you don't 
have 10 days, and you receive an unwanted selection. 
you may return it at our expense. 

After receiving your joining shipment, your only obli- 
gation is to buy two more regular selections or alternates 
in the next year. After that, membership may be cancel- 
led at any time, by either you or the Club 

DISCOUNTS! Club books are comparable in every way 

— paper, printing, binding, jacket —to the original pub- 
lisher's editions, yet members may save up to 50% and 
sometimes more on hundreds of bargains offered each 
year in the Club. Mail the.card today! 


choose from 


all those 


glues 


Can't tell what they do 
by reading the labels? 
Here's how to sort them out 


By V. ELAINE SMAY 
PHOTOS BY JOHN KEATING 


“Super strong, super fast.” 

“Universal space-age adhesi 

“Sensational new chemical disi 
ery cements anything to anything.” 

“Two drops will hold two tons.” 

“Holds where nails or screws 
won't." 

АП I wanted was to find the best 


аму 


E 


adhesive to stick the pieces of my 
broken ceramic coffee-pot lid back 
together. But the fantastic array of 
tubes, blister packs, cans, and bottles 
in the glue section of the hardware 
store— with their equally fantastic 
claims—hardly enlightened me. 
Practically everything I picked up 
claimed it would glue ceramics. 
Other gluing jobs have left me just 
as confused. What should I use to 
stick back the loose sole on a shoe? 


What to remount the clasp on a silver 
pin? How do I repair broken plastic 
sunglasses? And what glue should I 
use for the maple coffee table I'm 
making? 

I've now spent a good bit of the 
last several months reading glue 
labels, articles, books, and technical 
sheets about adhesives. I’ve talked 
with adhesives chemists and other ex- 
perts. I've collected and used a lot of 
glues. And I've learned a great deal. 

Continued 


GLASSCOTE” POLY-SEALS YOUR CAR FOR 
YEAR-ROUND SHOWROOM SHINE! 


LM" 
DESTRUCTIVE 
SMOG 


SCORCHING 


CORROSIVE 9 
ROAD SALT 


WIPE ON THIS REVOLUTIONARY ONE-STEP POLYMER SEALAN Т 
IN LESS THAN AN HOUR — AND NEVER WAX OR POLISH AGAIN! 


Here it is — the miracle of modern chem- 
istry that ends the slavery of compounding, 
waxing, buffing, and polishing for all time! 
Consider these amazing facts that make all 
other car-care products obsolete: 


Glasscote dissolves road tar, gas- 

a oline stains, grease, gum, tree sap, 

in seconds and removes old oxidation and 

wax without harm to the finish underneath. 

It's safe even for antique cars and expen- 
sive limosines! 


Glasscote forms a molecular bond 
with your car's finish to create an 
invisible shield that's as transparent as 
glass, hard as nails, protects it from salt 
spray, road salt, and acid rain that cor- 
rodes and rusts. It’s like wrapping your 
car in "liquid glass"! 
Your car fairly sparkles with a show- 
= room shine that's more than just 
beauty alone — it's so super smooth and 
glossy practically nothing can stick to it! 
А simple hosing down removes most road 
grime, slush, and mud and restores the 
gloss. Even pesky nuisances, like crushed 
insects and bird droppings and van- 
dalism from marking pens — simply slide 
off with a wipe or two of Glasscote. 


© 1980 Westport Home Products. 
60 Wilton Road, Westport, CT 06880 


4 Glasscote protects all painted, plated, 
" and porcelain surfaces — chrome 
bumpers, mag wheels, appliances, motor- 
cycles, fiberglass boats, marine hardware, 
countertops, metal patio doors, screens 
and storm windows. Helps prevent corro- 
sion, pitting on chrome and aluminum, and 
tarnish on brass. 

Many car dealers offer to polymer seal 


5. your new car before delivery as an 
optional extra costing $125-$150 or more. 


Westport Home Products, Dept. GCX-238 
60 Wilton Road, Westport, CT 06880 

Please send me 
dling per bottle. 


Enclosed is $. 
order, no C.O.D.'s please. 
Charge it please to: [] Visa 


Card No. 


—— ÉSTE TT COUPON TODAY ““-еееееевекекеккек ы... 


——— bottle(s) of Glasscote at $5.98 plus $1 shipping 8 han- 


И for any reason I'm not pleased, | may return the unused portion any time 
within 3 years for full refund (except shipping & handling). 

SAVE: Order 2 bottles for only $10.98 plus $2 shipping & handling. 

CT residents add 7% Sales Tax. Check or money 


O Master Charge (Bank No. — — — —) 


But you can do it yourself in less than an 
hour with Glasscote. 


6 One bottle о! Glasscote protects your 
= car for all four seasons — and that's 
a guarantee! If at any time you're not de- 
lighted, return the unused portion within 
one year for a full refund, except postage 
& handling. 


So you can try Glasscote risk-free, and 
prove it to yourself! Mail coupon now! 


Name. 


Expiration Date. 


Address. 


City 


But no wonder I was confused. There 
are hundreds of companies making 
hundreds of adhesives under thou- 
sands of brand names. Very similar 
glues appear under different names; 
and different products have similar 
names. 

To make the following information 
easy to grasp, I’ve divided the glues 
into two large sections: multipurpose 
and special purpose. In the special- 
purpose section, there are a number of 
glues for each purpose, in most cases, 
and each is discussed under a separate 
subhead. Where you might have trou- 
ble matching what you find on the 
glue label to the proper category here, 
Гуе given key words to look for, and in 
some cases, specific brand names. 

Since there are so many glues 
around, you'll find products that real- 
ly don't fit into any ofthese categories, 
and others whose names fit, but whose 
characteristics don't. 

One further note: Adhesive manu- 
facturers don't all use the same cook- 
book. There really may be some for- 
mulation—and quality—differences 
within a class. 


Multipurpose 
glues 


White glue 


"When | have something to repair, | 
usually just reach for the Elmer's," related 
Dr. Louis Sharpe, head of Bell Laborato- 
ry's adhesives engineering and develop- 
ment group, when | interviewed him for 
my article “Тһе Glue Revolution" in last 
month's POPULAR SCIENCE. 

Borden's Elmer's, which has become al- 
most synonymous with white glue, is à 
polyvinyl acetate emulsion—a water-base 
synthetic adhesive. To harden, the water 
must get out, and thus it works only on 
porous and semiporous materials: wood, 
paper, cardboard, leather, cork, cloth, 
polystyrene foam, and porous ceramics. It 
will not form good bonds with glass, non- 
porous or glazed ceramics, painted sur- 
faces, or metals. It even corrodes some 
metals. Polyvinyl acetates are excellent 
for interior woodworking where moisture 
or heat resistance or high bond strength 
are not needed. Clamping is required— 
usually for a half hour to an hour. Full 
bond strength is reached in 48 to 72 hours. 
These glues dry to translucence. They are 
nontoxic, nonflammable, have litile odor, 
and the fumes are harmless. They are in- 
expensive and convenient. Shelf life 
should be a couple of years, maybe more. 
But white glues won't last forever. 

White glues may differ slightly from 
brand to brand in terms of viscosity, quick 
tack, strength, and more. And a maker 
may have more than one in the lineup. 
Borden, for example, makes Elmer's 
School Glue as well as Elmer's Glue-All 
(the Elmer's). School Glue is specially for- 
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mulated to set up more slowly, and it 
washes out of clothes even after it’s com- 
pletely dry. 


Epoxies 

These are very strong, very versatile ad- 
hesives that adhere well to a wide variety 
of surfaces: most metals, wood, glass, ce- 
ramics, concrete, and some plastic. When 
fully cured, they have excellent resistance 
to solvents, weak acids, and alkali com- 
pounds, and can take temperatures up to 
150 to 200 degrees F. 

Epoxies cure by chemical reaction 
when you mix the epoxy resin with a hard- 
ener. They do not release water or solvent 
during the cure, so you don’t need to hold 
the substrates with great pressure. 
There's practically no shrinkage, so 
stresses don't build up in the joint. They 
are good gap fillers and can be used suc- 
cessfully where the parts don't fit too 
well. 

Epoxies have excellent shear strength— 
that's what's measured when a glued lap 
joint is pulled laterally. They also have 
good tensile strength—measured by pull- 
ing up on one substrate and down on the 
other. They are not as good at resisting 
peeling pressure, however, and they dry 
rigid, so they're generally not recom- 
mended for flexible surfaces. 

Strengths and other characteristics vary 
according to the type of epoxy you use. 
Basically, they divide into two categories: 
polyamide curing and amine-adduct cur- 
ing. The obvious difference between the 
two is the time they take to set. The poly- 
amides set in about 30 minutes to two 
hours and develop full strength in 24 to 48 
hours. The amine-curing type set up in 
four or five minutes and reach full 
strength in anywhere from one to 24 
hours. These are usually labeled "five- 
minute epoxy," or "quick-set epoxy.” 

Formulating an adhesive involves a se- 
ries of tradeoffs, and these two types of 
epoxy аге a good example. “То get speed, 
you give up moisture resistance," ex- 
plains Ernie Liporto of Devcon Corp., “апа 
you give up some strength. Our five- 
minute epoxy has about 1600 pounds per 
square inch of tensile strength, while the 
regular ones have 2500 psi. We don't rec- 
ommend the quick types where there may 
be water or high humidity," Liporto con- 
tinues, "though it may work just fine in 
damp conditions if high strength is not 
needed. | know people who used it to re- 
pair a birdbath, and it's still holding up 
after 10 years." The regular epoxies have 
excellent water resistance and are suit- 
able for outdoor repairs. 

The quick-curing type will cure at low 
temperatures—down to about 40 degrees 
F—according to Liporto, while the regular 
ones won't start to cure until the temper- 
ature reaches about 60 degrees. 

Other tips for epoxy users: "It's not how 
long, but how we// you mix the resin and 
hardener,” advises Liporto. "If all the res- 
in doesn't see all the hardener, you'll end 
up with a weak bond.” 

"With regular epoxy, you can get a 
stronger bond to metal surfaces by post- 
curing it in a 250-degree oven (no higher) 
for an hour after the 24-hour room-tem- 
perature cure," suggests Peter Columbus, 


corporate technical director for Bor- 
den's chemical consumer products. "That 
should add 1000 pounds of tensile 
strength on a steel-to-steel bond." 

With the polyamide type you can also 
vary the proportions of resin and harden- 
er. Boost the quantity of resin and you get 
8 stronger bond and better resistance to 
heat, chemicals, and oil. Increase the 
hardener, and you get a more flexible 
bond, better able to withstand impact. 
Generally, the proportions can be altered 
to about a 60:40 ratio (the standard mix is 
50:50). 

These multipurpose epoxies are amber 
color when liquid and clear when dry. The 
glue line tends to yellow with age. (Dev- 
con also has a white epoxy.) Special epox- 
ies for metal are also available, and are 
discussed under “Glues and Sealants for 
Metals," below. 

To clean off uncured epoxy, use ace- 
tone, mineral spirits, or lacquer thinner. 
The cured glue can be removed with a 
methylene-chloride-based paint stripper. 
Epoxy disadvantages: They're relatively 
expensive glues, the mixing is a nuisance, 
and anything that's left over is wasted. 


Instant glues 


These "'stick-in-seconds" adhesives are 
cyanoacrylates. Standard instants are for 
nonporous surfaces: metal, glass, some 
ceramics, some plastics and rubbers. To 
cure, they must react with hydroxol ions 
in an alkaline substance; moisture (on a 
microscopic level) that clings to any sur- 
face contains enough to do the job. (That 
doesn't mean the surface should be wet; 
cyanoacrylates won't bond on a damp 
surface.) 

The instants must be used in a very thin 
film (one drop per square inch). If you use 
more, or if the parts aren't perfectly mat- 
ed, the glue won't spread into a thin 
enough film and it won't cure fully, be- 
cause there won't be enough hydroxol 
ions present to handle the excess glue. 

Cyanoacrylates form very strong 
bonds, equal to epoxy. They are simple to 
use—just apply a drop from the tube. 
Their fast setting time (from one to 60 sec- 
onds, depending on the substrate, the 
temperature, and the humidity) means no 
clamping is needed. Full cure takes up to 
48 hours. Some manufacturers claim their 
cyanoacrylates are moisture-resistant; 
others make no such claim. This seems to 
be a difference of definition, not of formu- 
lation. Translation: Other adhesives—reg- 
ular epoxy, for example—will probably be 
more satisfactory where moisture resis- 
tance is needed. Cyanoacrylate bonds 
weaken at about 150 degrees F; age and 
weather slowly deteriorate them. 

Recently, a number of companies have 
introduced cyanoacrylates for wood (Du- 
ro Instant Wood Glue, Devcon Super Grip 
for Wood). To make them work on wood, 
which is acidic, they had to alter the for- 
mula a bit. (Remember, they must be ex- 
posed to a base to cure.) They are also 
slightly thicker, so they don't soak into po- 
rous surfaces quickly. 

Cyanoacrylates are moisture-, light-, 
апа heat-sensitive, and hence tend to 
have a short shelf life. You can prolong it 
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Audel’s complete step-by-step guides to home repairs 
let you teach yourself to do it like the experts . . . and save! 


Let Audel's comprehensive, step-by- They can save for you, over and over. And 
step guides help you develop the practical you can choose from complete sets at big 
skills that can save you time, money and savings ... or individual volumes for indi- 
energy. Each volume shows you the pro- vidual needs. Here are some of Audel's 
fessional tricks of the trades in clearly di- bestsellers... 
agrammed and illustrated "how-to" steps. 


Carpentry and Building Masonry and Building 


Cerpenters and Builders Library: Vol. 1 
Steel Square— Joinei 

Topics covered include: Woods/Nails 

Screws/Bolts/ Workbench Tools/Stee! 

Square and many more 

Мо. 23240 384 pages $7.95 


nters and Builders si 
Builders Math—Plan: 
Gomprenensive coverage includes 
Mathematics for Carpenters and Build- 
ers/Surveying/Strength of Timbers 
Practical Drawing plus more 

No. pages $7.95 


: Vol. 2 
tions 


Carpenter and Bulders Library: Vol. 3 

Layout: оплате 

мде all you п now about: Contents include: Roofing Com 
o OulFcundatons Concreta Foms struction Miter Work Doors Windows 

Cancers Block Construction and many Sheathing and Siding and many. many 

more topics. more. 

No. 23242 304радез $7.95 No, 23243 368 pages $7.95 


Save! Carpenter's and Builders Library—4 Volume Set 95 
€ Save $3.65 off individual prices. No. 23244 . 


Masons and Builders Library: Vol.1 Masone and Builders Library: Vol. 2 
Concrete—Block—Tile—Terrazzo Bricklaying—| 
Comprehensive coverage includes: Мавопгу—С! Y 
Concrete Proportions and MixingTools Includes complete information about: 
and many more necessary topics. Brick/Mortar/Tools Used/Bonding;How 
No.23182 370 pages $7.95 to Lay Brick and much more. 

Мо. 23183 384 pages $7.95 


Save! em oi. $13.95 
Machinists Skills 


Machinists Library: Vol. 1 
Basic Machine Shop 
‘Complete information about: Blueprint 


g/Benchwork/Layout and Mea- | nist 
‘surement and much more. И на 
Мо. 23301 352 радез 5895 


Contains complete information covering 
Plumbing Materials Tools Pipe Thread- 
ing/Pipe Joints Blueprints ard more 

320 pages 7. 


ad 
BERS 
FITTERS 


UMBERS ма py yMBERS S o uM 
eich a = 


Plumbors and Pipe Fitters Library: Vol. 2 РЕ РХ ре FTN ррЕ FIY 
Welding—Heating—Alr Conditioning ШТ s P gn P gun 
Includes the information you need about 2 
ing/Welding/Gas Piping/Steam Hacksaws and Bandsaws/Ba: Ж 
ing Systems/Planning а Heating hine Tool Operations and many, many 5. 
н Б hine Tool Operati d z 
system and more. more topics. 
No. 23257 384 pages $7.95 No.23302 480 pages 3895 


Machinists Library: Vol. 3 
Toolmakers Handy Book 
For complete information about: Layout 
Work'Jigs and Fixtures/Helix and Spiral 
Calculations and much more. 

23303 400 pages 58.95 


ж ————IEn 


Tones Saeed include, We epus] 
Drainage/Sewage Disposal /Septic 
Tanks; Ventilation Stacks/Mathematics 


$7.95 


272 pages 


Save 1 Plumbers and Pipe Fitters Library (2nd ED. )8 Volume Set „95 Save! Machinists Library (3rd ED.) 3 Volume Set 2. 95 
% Save 52.90 by ordering the set. ‘Save $2.90 over individual prices. No. 23300 
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All those glues 


(Continued) 


by storing them in a refrigerator. (But 
bring the tube to room temperature be- 
fore opening, advises 3M; otherwise con- 
densation on the container may reach the 
glue.) Be sure to keep them tightly 
capped. "Better yet, drop them in a jar 
with a good screw-top lid," suggests Pe- 
ter Columbus. 

If you accidentally glue finger to face 
with instant glue, don't panic. Acetone, 
nail polish remover, or special cyanoacry- 
late removers will unstick you. But do 
keep these powerful adhesives away from 
kids. 


Polyurethane adhesive 


This is a high-strength adhesive, com- 
parable to epoxy, but it's a one-compo- 
nent product. Dow Corning's Urethane 
Bond is probably the only one on the mar- 
ket. The glue comes out as a light-amber 
paste but is translucent when dry. It forms 
very strong bonds with a variety of sub- 
strates: wood, metal, glass, ceramics, fi- 
berglass, painted surfaces, and most plas- 
tics. It can do the same jobs epoxy does, 
but you don't have to mix it. It dries flexi- 
ble, so it can also be used for leather, vi- 
nyl, rubber, and fabrics. It can be painted 
or stained. And it's waterproof. “Ассога- 
ing to our tests, it compares favorably 
with resorcinol [see below]," says Bill 
Clark, technical service and development 
specialist at Dow Corning. 

Moisture in the air acts as a catalyst and 
triggers the cure. A byproduct ofthat reac- 
tion is carbon dioxide. That gives Ure- 
thane Bond an unusual property: While 
many glues shrink as they harden, this 
one tends to foam up and swell. “That can 
be great where you want to fill voids, 
says Clark, “but it can also be a headache; 
you should clamp the parts for two hours 
while the cure takes place." Full bond 
strength develops in 24 hours. 

In some ways, this may be the glue that 
Sticks too well. The label advises using 
rubber gloves; if it dries on your hands 
you'll have to abrade it with a pumice 
stone to remove it. Also, it actually glues 
the screw-eye cap into the tube. You 
should be able to pull it out again, but it 
can be tough. "If | have problems, I just 
cutthe tube a bit down toward the bottom 
and squirt out what | need," says Clark. 
"The glue will form another seal there. 
Eventually, the whole tube will cure, but 
not for several months." 


Structural acrylics 


A new adhesive called Depend was re- 
cently introduced by Woodhill Permatex 
under its Duro trademark. It's a structural 
acrylic, an offshoot of the second-genera- 
tion acrylic technology developed by Du 
Pont that | mentioned in last month's sto- 
ry, "The Glue Revolution." 

Like epoxy and cyanoacrylate, this is a 
high-strength adhesive, and it combines 
many of the desirable features of each. 
First, it's a fast-setting glue, almost as fast 
as the instants, but it will bond to a wider 
variety of substrates: metals, wood, 
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glass, ceramics, cork, concrete, and some 
plastics (vinyl, acrylic, nylon, phenolic, 
ABS, for example). It also has good gap- 
filling ability (but not quite equal to ep- 
oxy). 

It resembles epoxy in that it is а two- 
part glue. But the chemistry is quite differ- 
ent. You don't mix the components. You 
brush one, the activator, on one surface, 
and apply the second, the adhesive resin, 
to the other with a syringe. It'S more con- 
venient than mixing an epoxy, and there's 
no waste. Curing takes place when you 
mate the parts. The bond will be strong 
enough to handle in a minute or two, and 
will develop full strength in 24.hours. De- 
pend can take temperatures up to 212 de- 
grees F, and is water-resistant, suitable 
for exterior use. 

Depend has one highly unusual charac- 
teristic: It will work on oily, dirty sub- 
strates, as long as loose dirt is removed. 
“It actually absorbs the oil," explains Kent 
Adams, new-product-development direc- 
tor at Woodhill Permatex. Depend, like 
Urethane Bond, can be considered an ep- 
oxy alternative. (Duro Auto Trim Adhesive 
is а similar structural acrylic.) 


Silicone-rubber adhesives 


Silicone adhesives and sealants are 
room-temperature-vulcanizing liquid rub- 
bers. They keep their rubbery properties 
under just about any conditions. They 
have amazing resistance to temperature 
extremes —from —60 to 450 degrees F. Un- 
like most sealants and adhesives, you can 
squeeze them out of the tube as easily at 
zero degrees as at room temperature. 
They are virtually waterproof, but mois- 
ture vapor can pass through; thus General 
Electric's Silicone Di 
them water-resistant. 
less aquariums are put together with sili- 
cone adhesives," says GE's Bob Powell, 
"and they don't leak." Silicones stand up 
to chemicals, ultraviolet radiation, and 
ozone, hence they can take long-term ex- 
posure to weather. They contain no water 
or solvents, so they don't shrink. 

Cure depends upon the diffusion of at- 
mospheric moisture into the silicone. 
Thus glue lines more than a half-inch thick 
should be avoided. But short of that, sili- 
cones are excellent gap fillers. They'll 
form a skin in anywhere from a matter of 
minutes to an hour (higher temperatures 
and higher humidity speed the cure) and 
cure fully in 24 hours. 

Silicones do not have the strength of 
epoxies, but they make excellent stick- 
ums, especially where long-term weather, 
vibration, and temperature resistance are 
required. “If you do a good job with a sil- 
icone," says Kent Adams, “it will last 20 
years." They'll seal a leak in your gutter or 
Stick numbers to your mailbox. They stick 
to a great number of both rigid and flexi- 
ble substrates: metal, glass, fiberglass, 
cement, canvas, rubber, many plastics 
(not polystyrene), and ceramics. They 
Stickto most woods, but not oily varieties. 
They don't run, so they're good for verti- 
cal or overhead repairs. 


Silicone adhesives and sealants come 
in clear, black, and metallic. (Silicone 
caulks come in colors, but these are shy of 
the adhesion-promoting agents found in 
the adhesives and sealants.) 


Household cements 


This is a catchall name for a number of 
different formulations with similar char- 
acteristics. They are low-cost, one-com- 
ponent, clear adhesives that come in a 
metal tube. They tend to be somewhat 
water-resistant and are fine for quick, low- 
strength bonds on china, glass, wood, pa- 
per, and some plastics (especially plastic 
models, vinyl, and phenolic). But they 
contain solvents that attack some plastics. 
They dry relatively fast (two to 10 
minutes). Full bond strength develops in 
about 24 hours. Some have good flexibil- 
ity when dry and thus can be used effec- 
tively on leather and flexible vinyl. 

One standard formulation for house- 
hold cement is based on cellulose nitrate 
(example: Du Pont's Duco Cement). Oth- 
ersare based on vinyl or styrene resin (aM 
Super Strength Household Cement, Duro 
Household Cement). These polymers are 
dissolved in a solvent that gives the glues 
their characteristic odor. They harden 
through solvent evaporation, which 
means they shrink as they set. Thus they 
are not good gap fillers. They are flamma- 
ble and their fumes can be toxic. (Many 
contain oil of mustard to deter fume sniff- 
ing.) They clean up with acetone. That's 
also a good solvent for cleaning the sub- 
strates prior to bonding. 


Hot-melt adhesives 


The glue sticks for glue guns are poly- 
amide- or polyethylene-based thermo- 
plastics (meaning they will repeatedly 
melt when heat is applied, and solidify 
when cool). Usually they melt at tempera- 
tures between 200 and 300 degrees F and 
set in 10 to 40 seconds. A hot-melt will 
generally achieve 50 percent of its 
strength after a minute or so, 75 percent 
after an hour, and 100 percent in a day. 
Their speed makes them very convenient 
for quick, low-strength bonds. They're 
often used to stick parts together in prep- 
aration for nailing or other assembly. Run- 
ners use hot-melts to build up worn areas 
on the soles of their running shoes. They 
harden by cooling and do not shrink. They 
are good gap fillers. But they have a shear 
strength of only a few hundred pounds 
per square inch. And, of course, they'll 
melt if exposed to high temperatures. Hot- 
melts are primarily used on porous sub- 
strates—wood, paper, cardboard, leath- 
er—but some are for plastics and metals. 
You'll get a better bond if you prewarm 
the substrates; metal should be warmed 
to 200 degrees F. 

Some companies have more than one 
kind of hot-melt glue. Bostik, for example, 
has three: an all-purpose type; one for pa- 
per, cardboard, and some types of wood; 
and a third for some types of metals and 

Continued 


Five ways (о start а kitbuilding hobby 
sa, forunder*35 


ТЕА ‘Tune-Up Meter. Save money 


Digital Car Clock, for a lot Portable Camping Light, 
less than you'll pay a car dealer. for ай your outdoor lun. 


‘snooze alarm, 


Discover the fun of a kitbuilding hobby in the new, 
free Heathkit Catalog, with nearly 400 kits from as 
low as $6.95. 


How do you spend your spare time? You could Ме 
be building beautiful electronic kits for your home. 
Fine stereo components, a color TV, electronic 
convenience devices, a computer — you'll save 
money and have fun building them yourself. 


No big investment is needed, just common house- 
hold tools, plus a soldering iron. And step-by- 
step Heathkit assembly manuals make it easy for 


anyone to build it right. FREE Heathkit Catalog 


SEND FOR FREE CATALOG 


Write to Heath Company, Dept. 016-692, Heath Company, Dept. 016-692, Benton Harbor, М! 49022 


Вепапневасмеео22, Please send те a Heathkit Catalog. 
VISIT YOUR HEATHKIT STORE Тат not currently receiving your catalog. 
In the U.S. and Canada, visit your nearby 
Heathkit Electronic Center where Heathkit 
Products are displayed, sold and serviced. 
Prices may be slightly higher. See the 
white pages of your phone book. In the Address. 
U.S., Heathkit Electronic Centers are units 
of Veritechnology Electronics Corporation. 


Name. 


City. State. 


CL-740 Zip. 


We've come a long way, Ben 


Our scientifically engineered wood and coal stoves 
have come a long way since Mr. Franklin's first stove 
design. They'll heat up to 5 rooms of your home and 
save you hundreds of dollars in the process. Our infor- 
mative booklet, “Making Sense Out of Wood Stoves 
and Coal Stoves”, is yours for the asking and $1.00 
for postage and handling. Write Hayes Equipment 
Corp., P.O. Box 526 P.S., Unionville, CT 06085. 
(203) 673-2556 


Our Model 501 Fireplace Stove, shown, offers heavy 
boiler plate construction and an airtight fireview door. 
Free-standing model is 2150 available. 


The difference is the way we make 
them . . .and the materials we use 


Every knife earns its own reputation. Ours are known for 
holding an edge, and for fine quality. We've worked hard to 
earn that reputation for three generations. And there is a 
difference in our knives. It starts with the materials: the very 
finest obtainable. Even more important is the way we make 
our knives: each one created by a craftsman who cares. 
That's why every Buck Knife carries a guarantee against de- 
fects in materials and workmanship for the life of the pur- 
chaser. And we never for- 

get, our name goes on every 

knife we make. 

Charles T. Buck. President 


Free Booklet 
KNIFE KNOW-HOW 
Buck Knives, Dept. PS-980 
P.O. Box 1267, 

El Cajon. CA 92022 KNIVES 
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All those glues 
(Continued) 


plastics. "All three аге polyethylene- 
based," says Bostik's John Reilley, "but 
we change the resins in them to give them 
different bonding characteristics." 


Contact cements 


These adhesives are made of synthetic 
rubber dispersed in a solvent or water. 
Contact cements are applied to both sur- 
faces to be mated and allowed to air dry. 
Then the two surfaces are brought togeth- 
er. They stick instantly—and pretty much 
irrevocably. Usually a piece of kraft paper, 
called a slipsheet, is used between the 
two for perfect alignment. 

Contact cements are suitable only for 
nonload-bearing bonds. They adhere very 
well to wood, metals, glass, leather, pa- 
per, cloth, rubber, and some plastics. They 
are sold by the pint or quart for applying 
plastic laminate to a counter top or for ve- 
neering furniture. They are also available 
in small bottles with brushes in the lid for 
smaller projects and repairs. Contact ad- 
hesives remain flexible when dry. They 
come in three basic types: regular sol- 
vent-base, chlorinated-solvent-base, and 
water emulsions. 

The traditional contact cement is the 
regular solvent-base kind. The rubber 
(usually neoprene) is mixed with solvents 
such as methyl ethyl ketone, acetone, tol- 
uene, and petroleum distillates. These are 
very fast drying—usually the mating sur- 
faces can be put together in five to 10 
minutes—and are very strong. But the sol- 
vents are very flammable and toxic, and 
their vapors can be harmful. Solvent-base 
contact adhesives are easily identified by 
the “flammable” warning on the label. 

Chlorinated-solvent-base adhesives dry 
about as quickly as the regular type—usu- 
ally in five to 15 minutes—and the sol- 
vents are not flammable. They are toxic, 
however, and the vapors can be harmful. 
They have a characteristic chlorine-like 
odor and are more expensive than the 
regular solvent type. But they are strong, 
and are a good choice for home use. 

Water-base contact adhesives are 
sometimes labeled latex or acrylic-latex, 
or they may just say "safe" contact ce- 
ment. The label will also say “попПатта- 
ble, nontoxic, no harmful fumes." That's 
their prime advantage. 

The major disadvantage is that the dry- 
ing time before the surfaces can be joined 
is much greater than with the other two— 
usually between 20 and 60 minutes, de- 
pending on formulation, temperature, hu- 
midity, and the porosity of the substrates. 
A color change (from white to clear or 
from blue to green, for example) signifies 
they're dry. 

"Besides time, you lose green grab 
when you go to a water-base system," 
says Kent Adams. "That means they don't 
have the quick, strong adhesion the sol- 
vent types do. They also don't have quite 
the final physical strength.” 

The water-base products go almost 
twice as far as the solvent types. Some 
will corrode metal. 

Continued 
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- Know your car inside and out. 


Know how to fix it...to tune it...to service it...te factory workshop manuals. Each one is carefully re- 
keep it running right. The TOTAL SERVICE MAN- — written for use by the do-it-yourself car owner. Clear 
UAL for your car will show you how to do everything ап easy to follow, yet complete and detailed enough 
from a minor adjustment to a major repai even for professional use. You get all the important 

information plus hundreds of the best pictures, dia- 
TOTAL SERVICE MANUALS are digests of official | grams, and specifications. 


а 1 TOTAL SERVICE MANUALS SATISFACTION GUARANTEED OR YOUR MONEY BACK 


jui x covers. 1747 MERCEDES-BENZ 230 63-68 тс. 2305 & SL 
1713 NEA ROMEO 82 78 о t Guia, GT & Sper más 0935 DATSUN 710 7376 covers al modes 1747 MERCEDES BENZ 230 6368 ne 2305 8S. 


9641 ALFA ROMEO ALFETTA 73.78 8271 DATSUN 810 77.78 for эй тосек 
8677 AMC GREMUN, HORNET, PACER 71.79 fora modes. 1258 DATSUN 311 1600/2000 SPL & SRL sportscar mais 3485 MERCEDES-BENZ 250,280 68.72 al models plus 230 
8190 AMC MATADOR, REBEL 67-74 covers э models t 257 OEE SET EEI 0416 MERCEDES-BENZ 68.73 ес 280. 300 & 350, 450 V8 тв 
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0664 AUDI 5000 77.79 8208 DODGE RAMCHARGER 74 75 covers ali models 1098 MG MIDGET 58.78 covers all models 
8749 AUDI FOX 7379 covers ali models 1298 DODGE PICK-UPS 71-79 covers 21 models 1106 MGA. MGB 55.68 covers al modus c iun cam 
IN AMERICA 68-71 covers ali models mc 1100, 1300 м, " [b Noi 
1203 AUSTIN HEALEY 100/6, 3000 $6.68 lora! mode's ВКО DOE TIAE GE M е m suis wc enu 3396 MGC ерни of factory manoni 
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0379 BARRACUDA & ‘CUDA 65.72 a1 6 & VB models 8189 FAIRLANE, FORD 62.70 covers à models 3436 MONARCH, MERCURY 75.77 for all models 
8154 BLAZER, CHEVY 67.79 all mals рыз Suburban & GMC Jimmy 8366 FAIRMONT FORD 78.79 covers 21 models MONZA. CHEVROLET 75-80 pius Astre Starfre Skyhawk 
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8878 CAMARO 67-78 covers al 6 & Và models 1073 FIESTA. FORO 77-79 lor эй modes ОРЕ. GT 68.73 covers al 1900 models 
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1038 CHEVROLET 29-40 covers all 6«y models T 0453 FORD VANS 69.79 covers ai 6 & VB models Ў PONTIAC 71.78 shop manual. вме year No 1974, 1976 
0888 CHEVROLET 49.54 reprint of factory shop manual 9436 GRANADA, FORD 75-77 covers ай models х PONTIAC TEMPEST 68-73 ali mats inc СТО, Le Mans. 
0051 CHEVROLET 55 or 57 repent factory manual. give year T 0644 HONDA 360, 600, 67-75 for ai тодөз ec 7 Ў PORSCHE 356 57.65 covers A, B & C models 
8407 CHEVROLET 56 supplement to 55 manual 0545 HONDA ACCORD 77.79 coves ай комб, PORSCHE 911 64:73 covers all models 
0870 CHEVROLET 68.79 for Biscayne, Be Ar, Impala, Caprice 8694 HONDA CIVIC, 73.79 covers ali models ine СУСС I PORCHES 175-27 сте САНАЛ Dr Core 
8187 CHEVY Ii 62-68 covers al 4, 6 & VB models, 8206 INTERNATIONAL SCOUT 57.73 800 A B. I mols t 1590 PORSCHE 912 65.69 with 1582cc engne 
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9481 CORVETTE 66.79 covers ай 327. 350, 427, 454 models. 1254 LANDROVER 59-77 covers 2. 2A. 3 gas & diesel models. 0489 TEMPEST, GTO, LE MANS 68-73 all models 
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8188 DART & DEMON 68-76 covers all models 1550 MAZDA GLC 77-79 covers эл modets Y 0829 TOYOTA CEUCA 78279 
1657 DATSUN F10 76-78 covers al models Т 0370 MAZDA RI2 70.75 covers sedan & coupe mals 7127 TOYOTA COROLLA 68-74 lor al models 
1164 DATSUN 20051 77.79 covers all models I 0371 MAZDA RX-3. 100 70:74 covers зі modes 9812 TOYOTA COROLLA 75.78 al models plus Sapd trans 
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GENERAL REPAIR MANUALS NING GUIDES — HOME REPAIR — TECHNICAL BOOKS 8693 ТИМИРИ TR? 75-79 

1264 CHILTON AUTO REPAIR 73-80 for ali Amencan cars $1695 | 0995 CAR INTERIOR RESTORATION „еМ tor all cars sius | QM ҰЛТ 6347 covers 46476 пони 

1 ОТОМ AUTO REPAIR 7198 ылғы M38 | 0387 PRICE GUIDE USED CANS an US decr res 10 | #122 VALIANT 68 78 al mots ne Seana Saree 

1775 CHILTON AUTO REPAIR 68:75 Regio $1235 Speco! озу 1139 | 0906 OLD CAR VALUE GUIDE ates eon Wes | 0847 veaa 7273 a o CD E тебен 

7137 CHILTON AUTO REPAIR 64.71 for all Amencan cars 31735 | 6331 GOLD BOOK offcal used car valve gode 4570 n | 0084 NEGA 2677 tts ve Ман илы Coser нера 
1763 CHILTON AUTO REPAIR 5453 for al Amercan cars $1795 | 8001 IMPORTED CAR SPOTTERS GUIDE э! ost W2 mports 1227 VOLKSWAGEN BEETLE 5467 fr al malic KG 


7111 CHILTON TRUCK REPAIR 73.80 Amencan & ported mals - 31798 | 8474 BYPASS EMISSION CONTROLS 71.77 GM cars 

8561 CHILTON TRUCK REPAIR MAN 61-71 for all 4-29 ton mals $1995 | 9534 BUICK POWER MANUAL performance tunng the V6 models 

3700 CHILTON IMPORT CAR MANUAL 73-79 for ALL pop mports $1895 | 8685 GREAT CAMARO ultmate pcture/technvcal Book on car 

0492 AUTO REPAIRS & PRICES fat rate umes 74.79 US cars... 8795 | 9843 CAMARO 66-70 road tests. repnnt mag аткез plus 

0445 CAR ECONOMY TUNING GUIDE getting most from the leas. $2.95 | 8421 CHEVROLET RACING ENGINE how to buic 

7125 AUTO AIR CONDITIONING... service & repair all $695 | 1243 CHEVY, RACING THE SMALL BLOCK . super performance 

8726 TRANSISTOR IGNITION SYSTEMS covers them 3795 CHEVY PERFORMANCE getting the most from smal blocks 

1067 MORE MILES PER GALLON GUIDE How to do it good & cheap 8125 CHEVY SMALL BLOCK, how to reduid 

0546 ALCOHOL FUELS, How to make your own 5409 CHEVY SMALL BLOCK. How to hotrod 

7110 WEEKEND MECHANIC'S HANDBOOK idea! manual for beginner $8.95 | 0949 CORVETTE RESTORATION SOURCE BOOK 5367 the bibie 

9622 HOW TO TUNE YOUR CAR good for all cars $595 9402 CORVETTE PARTS BOOK 53-72 every part. pes, 2s 

8030 POWER TUNING your car, truck, van or RV 3595 | 0563 FABULOUS FIREBIRD new pcture/techncai history 

8859 GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars .. 9995 | 0946 FORD SMALL BLOCK, How to rebwid 

9671 BASIC CAR MAINTENANCE & REPAIR good one to start with 9497 FORD V.8, how t тебі 351С351М400429460 engines 

1712 BASIC AUTO REPAIR MANUAL a must for any car 3498 PINTO, how to rebuid the -cyi ОНС engines 

1707 BASIC BODYWORK & PAINTING 8195 FORD PERFORMANCE how to get for street or track 

1711 BASIC CARBURETORS & FUEL SYSTEMS 0572 MUSTANG: COMPLETE finest Mustang book yet 

1706 BASIC CHASSIS, SUSPENSION, BRAKES tune & servce 9877 POWER SECRETS o! Smokey Yunc for rang performance 
8152 BOLT-ON PERFORMANCE what to buy & what i wil do 


0140 VOLKSWAGEN BEETLE 68.77 covers ali models nc K-G 
0419 VOLKSWAGEN RABBIT.SCIROCCO 75-79 а! gasoline models 

8166 VOLKSWAGEN RABBIT 77-80 covers бехе! models only 

1547 VOLKSWAGEN BUS 54.67 al camper, van. transporter mas 

7130 VOLKSWAGEN BUS 68.78 зі camper, van, transporter mals, 

9582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback 

9778 VOLKSWAGEN 411, 412 68.74 covers all models 

8748 VOLKSWAGEN DASHER 74-79 covers a! models 

9444 VOLVO P1800 60-73 ali models nc E & ES 

1754 VOLVO 142, 144, 145 66-74 for ai models rc $ & E 

9558 VOLVO 164 68.75 for al models nc fuel nection 

3729 VOLVO 242, 244, 245 74.79 tor al c fuel ү models 

8311 VOLVO 262, 264, 265 75.78 a! models nc tuel nection 91095 
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0791 BASIC ENGINE HOTRODDING. en 
D500 BASIE AUTO TROUBLESNOOTNS i oi c3 $419 TURBOCHARGERS toe o шна Eni т" ме Н 
for al cars ins ress 

TERO BAS AITO eu Pomme BU qure 1 - 

3759 ELECTRONIC FUEL INJ MAN 70-77 lor all imported cars 8422 AUTO AERODYNAMICS engneenng fundamentals Есі, 

3976 CARBURETOR BASICS troubleshoot/rebuid al US makes $895 | 844) HOW ТО MAKE YOUR CAR HANDLE street/track I 
3658 AIRCOOLED ENGINES MANUAL si | & 2y over 150d 37958 state 1р [| 

9411 MOLLEY carbs, э! 2 & 4 Bb. tune & rebuld 3535 | 9419 SMALL ENGINE SERVICE MANUAL з 1и under 1506 — $895 — 08 

9652 ROCHESTER carbs. а! nc 4MV Quadrajet $955 8050 LAWNMOWER serve & fu all popular makes 95 Books shipped to all parts USA/Canada (US Dollars) Ё 

9666 SOLEX CARBURETORS э! 1 & 2 barre омга 3235 | 0556 SMALL TRACTOR SERVICE MANUAL cwrs 22 most pop makes $735 ff Cllenclose full payment phone orders 516-676-8043 

8035 STROMBERG CD CARBS клеш si 1o 1976 {або | 2925 МАСНММС FUNDAMENTALS pus ai manne stop емер 01895 8 Charge C'Amer. Express OVisa CMastercharge 

une/rebuid ai s 

0423. STROMBERG CO CARRE hare $252 | 9147 EXCAVATOR OPERATION cores backhoes edes cranes 5600 В П 
0592 FORK LIFT TRUCKS service. overhaul al gas. prop, бес - 31995 tard 

1511 WEBER CARBURETORS tune & rebuild ali models to 1979 $850 | 9807 HEAVY EQUPT REPAIR dores backhoes orales pt. 31995 number I 

8425 MINOR AUTO BODY REPAIR step by step how to 5695 | 0135 MOPED SERVICE & REPAIR si makes & moceis %% pF 

5104 AUTOBODY REPAIRING & REPAINTING һе best 3895 | 0557 CHAIN SAW SERVICE MANUAL for top 34 makes 3855 BOOK NO. qm |PRICEEACH | TOT Й 

5106 GLASS FIBER AUTO BODY construction & regar 3500 | 9499 POWER TOOL HANDBOOK how use. mantan reper them 37.95 

3638 DESIGNING TOMORROW'S CARS from dea to finshed саг $19.95 | soo? OIL BURNERS. Hom to stan ona Mee [| 

1071 CREATIVE CUSTOMIZING how 1o dost ie 3 pro 0655 | 2002 OA майға не ы элй э sme не j 1 

8491. PRACTICAL ENGINE SWAPPING how о do 1 nght $595 | 7109 CLOTHES DRYERS fx ai makes and modets вз | b 

6029 DIESEL GUIDE covers everything owner /buyer should know $8.95 | 1268 SEWING MACHINE REPAIR sernce, adust, repar ali makes $895 [| 

O54] MODERN DIESEL CARS descnbes al models row sold 3535 | 5413 SMALL APPLIANCES how to fu the 10 most common из og | Id 

7128 DIESEL, How to convert your car, van. pickup to 3635 | 8727 KITCHEN APPLIANCES t relrgrirs, ranges. ноз much more 3595 [| 

052 DIESEL ENGINES. HOW TO REPAIR mer Canne casae S798 | sl ELECTRICITY FROM WIND, WATER & SUN tow oet t $5.95 M PLEASE PRINT petu ranis ku 

1 є 4 8728 SOLAR HEATING & COOLING how to get it tree $495 маме AND ADDRESS 
1017 AUTOMOBILE ENGINE REBUILDING 31375 | 9959 TV REPAIR begnnersgude stepbysiep b/w & color. $5.95 TOTAL |$ d 
3780 AUTO RESTORATION GUIDE best ever pubished 291 pgs $1195 8724 LOCKS & LOCKSMITHING compete sicpbysiep course $695 ЕЕ mm mm am am am “МО CODo m am da на am am 


All those glues 
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Special- 
purpose glues 


Wood glues 


Most of the multipurpose glues above 
can be used for wood. But there are a 
number of glues especially suited for 
woodworking projects and repairs. 

Yellow glues. “These are kissing-cous- 
ins to the white glues,” says Robert Miller, 
general manager of Franklin Chemical's 
contract packaging division. They are 
water-base emulsions containing polyvinyl 
copolymers, like the white glues. These 
glues are often called aliphatic resins, but, 
according to Miller, that really has little 
meaning. "The term was coined at Frank- 
lin," he reports, "just so we'd have a name 
for a process that was a bit different.” 

You can think of yellow glues as white 
glues especially formulated with the 
woodworker in mind. They generally pen- 
etrate wood better and form stronger 
joints. They tend to have better quick grab. 
and set up quicker than the whites, so 
clamping time is reduced. They are also 
more heat- and solvent-resistant. And 
more sandable. “Both the yellow and 
white glues are thermoplastics,” explains 
Borden's Peter Columbus, “but the white 
glues soften at a lowér temperature and 
gum up the sandpaper.” The yellows stay 
rigid to a higher temperature and thus 
sand off well. Yellow (or tannish) coloring 
is usually added to make any glue 
smudge easier to see on the work, so 
you're more likely to get it all off while wet 
(the whites dry translucent). Stain won't 
penetrate either one. The yellows may be 
slightly more moisture-resistant. 

Some widely distributed yellow glues: 
Elmer's Professional Carpenter's Glue, 
Franklin Titebond, Weldwood Wood 
Worker Glue. Permabond’s Super Wood 
Lok and Woodhill Permatex's Wood-Re- 
pair Glue are similar products packaged in 
small squeeze tubes. 

Plastic-resin (urea formaldehyde) glue. 
These low-cost glues come as light-col- 
ored powders that you mix with water. 
They are used for structural wood joints 
and for laminating. They can make joints 
stronger than the wood itself. They are 
water-resistant (more so than white and 
yellow glues), but they aren't waterproof, 
and are generally not recommended for 
outdoor applications. They аге not 
harmed by gasoline, lacquer, or paint sol- 
vents. They will not stain acid woods, but 
are generally not recommended for oily 
varieties. They sand off well, but are not 
good дар fillers. 

Plastic-resin glues should only be used 
at temperatures of 70 degrees F and 
above. Clamping is required (for one to 
six hours depending on temperature). Pot 
life of the mixed glue ranges from one to 
four hours. The powdered glue should be 
stored tightly sealed in a cool, dry place. 
Exposure to heat or moisture hardens the 
powder. They should be cleaned up with 
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water while wet; after they harden, 
they're almost impossible to remove. 
These glues can be extended with flour to 
make a very inexpensive veneer glue. 

Resorcinol. This is a two-part adhe- 
sive—a powdered catalyst is mixed with a 
liquid resin. The outstanding property of 
resorcinol is that, when fully cured, it is 
waterproof. It forms strong, durable 
bonds with wood. Its low viscosity lets it 
penetrate well and, as it cures, strong in- 
termolecular bonds form between mole- 
cules in the adhesive and others in the 
wood. Moisture escapes slowly during 
the cure, leaving a porous (on the molec- 
ular level) glue line. Thus the glue can ab- 
sorb and release moisture just as the 
wood itself does. That's why a resorcinol 
bond can withstand repeated exposure to 
wetting and drying out. 

Resorcinol is used primarily for struc- 
tural wood bonding, laminating, and ve- 
neering, where superior water and weath- 
er resistance are required: for wooden 
boats, outdoor furniture, kitchen butcher 
blocks, and sporting equipment. The 
bond can withstand freezing and thawing 
cycles, heat, boiling water, fungus, mild 
acids and alkalis, and solvents. Resorcinol 
is a good gap filler. 

Clamping time varies inversely with 
temperature: three to 24 hours. Remove it 
from tools and hands while it's wet. 
Though it's used primarily for wood, it will 
also form strong bonds on leather, cork, 
concrete, paper, textiles, and some plas- 
tics. It's more expensive than the other 
wood glues. 

Hide glues. These are the old traditional 
glues of the cabinetmaker, made from an- 
imal hides, bones, and tendons. Hide glue 
is now sold mostly as a ready-to-use liq- 
uid (Franklin sells one), but the traditional 
flake variety is still available (Constan- 
tine's is one source). The flakes must be 
soaked overnight in lukewarm water, 
heated to about 150 degrees F, and ap- 
plied hot. They set up quickly as they cool 
so you must work fast. Liquid hide glues 
set up slowly. 

If you want to take the joint apart, you 
can loosen the bond by applying heat and 
moisture. These glues have poor mois- 
ture resistance, little gap-filling ability, 
and they must be tightly clamped. “Old- 
time fiddle makers and guitar makers still 
use the hide glues,” says Franklin's Rob- 
ert Miller. “Тһеу feel there is greater res- 
onance in hide glue than in a synthetic.” 

Casein glue. Another natural glue, ca- 
sein is made from milk protein. It comes 
as a beige-colored powder that you mix 
with water. It is moisture-resistant but not 
waterproof. It is often recommended for 
use on oily or resinous woods, such as 
teak, lemonwood, and yew. Moderate 
clamping pressure for two to three hours 
is recommended. Casein must be sealed 
in tight containers; moisture in the air can 
turn the powder to lumps. 


Glues for china and glass 


Many of the multipurpose adhesives 
discussed above are fine for repairing 


glass and china. There are also specialty 
products available. 

Sunshine Glue for Glass. This is a new 
glue from Woodhill Permatex. It's an ul- 
traviolet-curing structural anaerobic. That. 
means two things are necessary for the 
glue to cure: , "anaerobic" means it 
must be confined between two surfaces 
so that oxygen is shut out. And second, it 
needs ultraviolet light, which acts as a cat- 
alyst, triggering the cure. “You put a little 
on the break, align the pieces, and wipe 
off the excess," says Kent Adams. "Then 
you expose it to sunlight or put it under an 
ultraviolet lamp. It cures in five to 10 sec- 
onds. It has the average optical reflec- 
tance of glass, so the repair is almost in- 
visible." And it will stay clear. "We've 
done five-year exposure tests, and the 
glue does not yellow." 

The bond will be dishwasherproof and 
ovenproof to about 400 degrees. This glue 
can be used to join glass to glass or to 
metal; but at least one surface must be 
transparent so that the UV light can pene- 
trate to the glue line. (Rearview-mirror ad- 
hesive is a close relative of Sunshine 
Glue, but the catalyst in that case is a 
primer.) 

Silicone Rubber Glass and Ceramic Ad- 
hesive. This Dow Corning product has all 
the properties of the multipurpose sili- 
cones discussed above, plus one: It's safe 
for contact with food. Regular silicones 
should not be used around food. (Most 
important, keep silicone bathtub caulks 
away from food. These contain fungicides 
that are usually toxic.) 

"Silicone Glass and Ceramic Adhesive 
can withstand the thermal shock of going 
from freezer to oven," says Dow Cor- 
ning's Bill Clark. This is probably the only 
glue around that can successfully repair. 
freezer-to-oven cookware. It can also be 
used for less demanding china and glass 
repair, and for everything else the regular 
silicone adhesives are good for. 

China and glass cement. This is a catch- 
all name that is often put on tubes of glues 
that are essentially like the household ce- 
ments (see above). “These do have limita- 
tions on water and heat resistance,” says 
Robert Miller. “Тһеу came out years ago, 
when you didn’t subject china bonds to 
the kind of conditions found in today's 
dishwashers.” 

Some glues that go under this name, 
however, are different. Elmer's, for exam- 
ple, is a water-based product, an acrylic 
latex. “We repaired our dog Taffy's bowl 
with it years ago," says Columbus, "and it 
goes through the dishwasher daily." It is 
not recommended for high-heat situa- 
tions. 


Glues for plastics 


Many glues will work on many plastics, 
but gluing plastics can present problems. 
First, you probably won't know which of 
the 100 or so plastics you're dealing with. 
Second, among them are a few "unbond- 
ables"—namely polyethylene, polypro- 
pylene, and Teflon. Adhesive won't flow 


[Continued on page 146] 


Save 


Wecouldntsayitifitwerent 
true. Just change to Mobil 1* 
synthetic motor oil and if your 
car averages 15 milesagallon, 
you can save up to 80 gallons 
of gasoline a year (compared 
to conventional 10W40 motor 
oils) 

That's based on a high- 
mileage driving situation (if 


Mobil El. The oil that saves you gas. And more. 


pto 
80 gallons 
of qas with 


you drive 25,000 miles in a 
year adding oil as needed). 

Of course, if you only do 
half that amount of driving 
per year, you can still save up 
to 40 gallons 

Think of what you can do 
with all those extra gallons of 
gasoline. All it takes is 1 
change to Mobil 1 


© 1980 Mobs O4 Corporation 


Р ON SALE: AUG. 31-SEPT. 13 т 
Dont buy door 


Look at the features of these Sears Storm Doors: 


Foam plastic 
core for years 
of strength. 
The core is inside 

a 1%” thick, sturdy 
aluminum frame and 
double kick panel. 


Double weather- 
stripping shuts 

out heat loss. 

Also helps prevent 

cold drafts. Helps you 

save energy. Interchange- 
able glass and screen inserts 
are weather-stripped, too. 


Draft-tight Keylock and in- 
seal helps side dead-bolt 
stop the help frustrate 
shivers. unwelcome 
The bottom extender visitors. 


is triple weather-stripped. 


Adds to your һоте 5 
security and to your peace of mind. 


Full-View Style #2283 


SAVE$30 Now °119 


Crossbuck Style 
| #2280 


SAVE £30 
Now 5139 


These doors available in either 
7 32" х 80” ог 36” x 80” sizes. 
Other styles at similar savings. 
And you can use your Sears 
Credit Саға. 
These are the minimum savings 
nationally. Regular prices vary in 
some markets, 
I Available at most Sears retail 
stores. Prices and dates may vary 
in Alaska and Hawaii. 


Stop winter drafts from coming 
through your patio doors. 
SAVE 530 on Sears 


Insulating Patio Storm Doors. ENERGY TAX CREDIT applies, Where 
Installs over existing patio doors to residence built before April 20, 1977. Sears America shops 


create an insulating barrier. #3817. Тһе credit allowed is 15% of the first for Value 
Available in 5', 6”, or 8' x 80" sizes. $2,000 spent on qualifying products. © Sears, Roebuck and Co. 1980 


Sears can arrange professional installation. Ask for a FREE estimate. 


Bug-eyed 


plane 


— cheaper than 


a chopper 


This slow-motion plane 
makes aerial surveys like a 
helicopter, but costs less 
to buy and run 


By KEITH HINDLEY 
PHOTOGRAPHS BY PETER HUDSON 


CRANFIELD, ENGLAND 
The cold, watery sunlight of an En- 
glish winter’s day filters across the 
airfield at the Cranfield Institute of 
Technology in Bedfordshire. At the 
end of the runway, ап unusual, 
domed, three-seater aircraft begins its 
takeoff run. Quickly airborne, the 
plane climbs steadily with little more 
than a gentle purr. Onlookers turn to 
stare. 


“It’s a flying goldfish bowl!” 

“No, it looks like a weird insect.” 

With its plastic-bubble cabin, the 
Edgley Optica does resemble an in- 
sect. Designer John Edgley was actu- 
ally inspired by the eyes of flying in- 
sects to build this cheap, lightweight, 
fixed-wing answer to the helicopter 
["What's New,” June]. 

Helicopters are expensive, both to 

Continued 


High-rising tail of Optica plane is undis- 
turbed by engine wake. Aft-mounted en- 
gine, isolated from plane's main body, is 
quieter than a conventionally mounted 
engine. A small strut is lowered after land- 
ing to keep plane from tilting tail-down. 
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МО МОНЕ! 
NEVER AGAIN! 


Go on, SAY IT OUT LOUD! It feels so good! 
Some “NO MORES” that you might like: 


е No More Cold Showers 
* No More Freezing Houses 
* No More Candlelight 


* No More Frozen Water Pipes 
* No More Cooking in the Fireplace 
* No More Defrosted Food 


(Why is it that the only thing that gets warm when the power 


fails is frozen food?) 


Never again will I rely on the electric company! Let it get too 
warm or too cold outside, let the wind blow a bit, let there be ice 
or snow or rain . . . and watch the sophisticated, engineering mar- 
vel of an electric company blow a fuse. 


You can be safe! 
You don't need this grief! 


BUY A 
GENERATOR 


And I hope you never have to use 
it! (Although it is nice to have por- 
table power out in the yard to trim 
hedges .. . to power a paint spray- 
er...torun a ритр...огіо 
light an outdoor gathering.) 


If you buy it from me, I'll give you 
something special. 

First, you will get a real PINCOR 
generator. And after searching the 
market, I have not found a more 
dependable, all-around good per- 
forming generator anywhere .. . 
even at higher prices. 


Second, I'll ship it to your door at 
no more cost than any store would 
sell it for . . . and you don't have to 
drive clear across town to find me. 
I'm always here. 


Third, my guarantee is rock solid. 
Try to get one like this from your 
local hardware merchant: 


Our Guarantee 


If you buy a PINCOR portable 
electric generator from BPS, you 
have a full 30 days to test it out. 
If, for any reason whatsoever, you 
are not completely satisfied with 
your PINCOR generator, simply re- 
turn it in resalable condition (al- 
though we do not resell them ав 
new items in such cases) . . . and 
your purchase price will be fully 
and immediately refunded, no 
questions asked. You pay only the 
return freight. 


We can make such a guarantee be- 
cause we consistently satisfy our 
customers and seldom get a return. 
That's how we stay in business. 


Bill P. Service 


PARTS AVAILABLE: 


socket, prewired cord sets rated 15 amp— 
125 volts 


45030 25' No. 14/3 $69.99 

45031 50' No. 14/3 $89.99 

1 Straight blade plugs for wire sizes No. 18 thru 
lo. 

1 45040 15А--125У 5399 

45041 20А--125У $4.99 

I 45042 20A—250V $5.49 


| Extension cord sets with straight blades, one 
| socket, 15 amp—125 volt 
45050 


25' No. 16/3 $34.99 
1 45051 50 No. 14/3 $62.99 
L 45052 75' No. 12/3 $99.99 


MAIL ORDER WITH CHECK TO: 
BPS, P.O. Box 199 

Mountain Home, N.C. 28758 
Ship to (please print): 


Name 


l 
l 
! 
| 
l 
Address 1 
І 
l 
І 
І 
І 


City 


State Zip 


Telephone Мо.(_) 


N.C. residents add 4% sales tax. Please add al 
18% surcharge if remitting in Canadian funds, ex- | 
cept for charge card orders. (VISA or MasterCard 

Welcome. Please include Account No., expiration | 


Determine the power you need: 


Equipment Wattage 
or Appliance (Approx.) 
Refrigerator/freezer 600 watts 
Range (one burner in use) 700 watts 
Sump pump 500 watts 
Furnace 500 watts 
Radio 100 watts 
TV 300 watts 
Lightbulbs (4, 60W each) 240 watts 
TOTAL POWER 2,940 watts 


Add up your wattage needs, and 
then select the generator that is 
closest to—BUT NOT UNDER—your 
requirements. 


Code No. 45020 (LPG not 
available) 


1,250 watts $419 
120V, 10.4A, 3HP 


Code No. 45021 
2,000 watts $479 
120V, 16.7A, SHP 


Code No. 45022 
3,700 watts $739 
120/240V, 15.4A, 8HP 


Code No. 45023 
5,000 watts $909 


120/240V, 20.8A, 11HP 


Code No. 45024 (not shown) 
7,000 watts $1,369 
120/240V, 29.1A, 16HP 


air cooled, portable and 60 hertz. 
They have a mounted fuel tank, 
muffler, air cleaner, output re- 
ceptacles, and grounding lug, plus 
rubber vibration dampers and car- 
trying handles. 


USE GASOLINE OR ALCOHOL 
FUEL. For LPG add 10% to price. 


CANADA: Add $11 for 2,000W, 
$19 оп 3,700W апа 5,000W gen- 
erators to meet CSA standards. 
Other models, no charge. Prices in- 
clude delivery. 


buy and run. They’re also extremely 
noisy. And even when they are used 
for patrol or observation, their unique 
hover capacity is rarely tapped. Ex- 
cept during takeoffs and landings, 
most helicopters spend the bulk of 
their time poking along at around 50 
to 100 knots. 

Edgley’s craft marries a globelike 
helicopter cabin to a light plane witha 
centrally located power plant. The en- 
gine, a conventional 160-hp Lycoming 
0-320, drives a Dowty-Rotol ducted 
fan with five birch blades. Instead of 
being mounted forward of the fan, as 
on pusher-prop planes, the Optica’s 
engine is mounted behind the blades. 
This isolated mounting greatly re- 
duces vibration and the ducted fan is 
impressively quiet. 


Peaceful flight 


Edgley gave me a ride in the Optica 
and it was—literally—a real eye-open- 
er. The view was panoramic and unob- 
structed. I had to crane around to see 
the wings. It felt like being in a heli- 
copter, but without the intruding 
noise and heavy vibration. I had never 
before realized how rough a helicopter 


Bubble-nosed Optica combines helicop- 
ter visibility with fixed-wing construction, 
as these views show. The cabin carries 
three seats abreast, but passenger seats 
could be replaced by stretchers. All three 
landing wheels are fixed. The front wheel 
is linked to rudder pedals for steering. 


trip can be on its passengers. 

The plane made its first brief flight 
on December 14, 1979, and flew pub- 
licly early this year. On these early 
flights, according to Angus McVittie, 
Cranfield’s chief test pilot, the plane 
cruised comfortably at 100 knots. 
McVittie also reported impressive 
low-speed performance. The plane 
refuses to stall even when the air- 
speed drops as low as 45 knots. The 
Optica can loiter around for several 
hours at this low speed. 

The plane is built from welded steel 
rather than expensive castings or 
forgings, and is sheathed in both steel 
and stressed fiberglass. The eye- 
catching cabin sweeps back to the cen- 
tral engine mounting and is supported 
by struts linking it with the rest of the 
airframe. Made of rugged, clear acryl- 
ic, the cabin is extremely strong. A 
rigid frame member at floor level and 
a skid under the cabin are designed to 
cope with a nine-G impact. The cabin’s 
teardrop shape channels the airflow 
into the fan duct. This flow pattern 
makes for efficient engine cooling. 

The Optica’s mid-mounted engine 
dictated the unusual tail design. A 


Quiet, ducted fan provides efficient speed 
range for unique observation plane. 
Throttled back, at 10 degrees of flap, the 
craft safely cruises at the low speeds re- 
quired for traffic monitoring, sightseeing, 
or border patroling. Fuel is carried in two 
20-gallon wing tanks outboard of the tail 
booms. Designing plane took five years. 


squared-off arch, the tail, rides high 
above the engine, well clear of its 
wake. It’s supported by twin booms 
that stretch back from the 12-m (40 ft.) 
main wing. The flaps inboard of the 
tail booms are fixed at 10 degrees, 
while outboard they can be adjusted 
up to the 40 degrees used on land- 
ing. 

Both wing and control surfaces are 
simply built, with a minimum num- 
ber of spars. Originally, the wing con- 
tinued as a wing-root inside the fan 
duct. Wind-tunnel tests showed this 
arrangement to be unexpectedly 
noisy. In the final design, the wing ex- 
tends from the fan shroud and the 
ducts are left clear. 

John Edgley may have an uphill 
battle convincing helicopter operators 
that the quieter Optica can handle 
some copter jobs. But he has a good 
selling point: The plane should cost no 
more than a conventional, single-en- 
gined light plane. It will operate at 
only 20 to 30 percent of the cost of run- 
ning a copter. 

And maintenance is simple. The 
pod-mounted engine is easy to get at, 
can be removed quickly, and can be 
replaced by another. It will even be 
possible to have a selection of inter- 
changeable power plants. The aircraft 
can be dismantled and fitted snugly 
into a standard, Seatrain-type con- 
tainer. 

Although Edgley may join forces 
with an existing manufacturer, the 
Optica was designed for small-scale 
hand production of no more than 100 
units a year. 

Edgley Aircraft Ltd. is at 31 Smith 
Street, Elsworth, Cambridgeshire, 
England. ui 
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Triumph, at less than half the far 
preferred over Merit. 


In rating overall product preference, more smokers 
independently chose Triumph over Merit. In fact, an 
amazing 60% said 3 mg Triumph tastes as good or 
better than 8 mg Merit. 

Results showed that Triumph was also preferred over 
e 14 mg Winston Lights «12 mg Marlboro Lights 
*11 mg Vantage. 

Now, test for yourself. Compare Triumph with any 
other so-called "low tar” or "light" cigarette. You'll taste 
why we named it Triumph. Also available in Menthol. 
National Taste Test results available free on request. 

Write: National Taste Test. Р.О. Box 2733. Hillside New Jersey 07205 Taste the UMPH!n Т Triumph 


Warning: The Surgeon General Has Determined 


A @Lorillard, U.S.A., 1980 
That Cigarette Smoking Is Dangerous to Your Health. 


3 mg. "tar," 0.4 mg. nicotine av. per cigarette, FTC Report Jan. 1980. 


OÀ 


PS| Whats News 


Popular 


S lence 


Why not anchor some kind of device un- 
der the ocean's surface to capture a por- 
tion of the energy in swift-moving cur- 
rents? The idea certainly isn't new. We re- 
ported on one such concept for the Gulf 
Stream in May 1975 ("Energy from the 
Sea . . . Waves, Tides, and Currents”). But 
the idea has also been controversial. Envi- 
ronmentalists decried the potential for 
harm if a major ocean current were tam- 
pered with. Some thought the idea im- 
practical and too costly. And some engi- 
neers even stated that it just couldn't 
work. Nevertheless, we were intrigued, 
and kept waiting for something solid to 
emerge from the drawing boards. 

It has. A company named АегоУігоп- 
ment has been developing something 
they call the Coriolis concept. What gives 
the whole thing an extra fillip is this: Aero- 
Vironment happens to be the home of 
those Kremer prize-winning human-pow- 
ered aircraft, the Gossamer Condor and 
Gossamer Albatross [PS, Jan. and Dec. 
'78], and now, the solar-powered Gossa- 
mer Penguin (see "Science Newsfront,"" 
this issue). After waiting to see whether 
Coriolis would make it through prelimi- 
nary studies, we asked P. B. S. Lissaman, 
in charge of the project and one of the co- 
designers of the Gossamer aircraft, to de- 
Scribe the concept for us. And we asked 
Dean Ellis to paint a Coriolis turbine, 
showing what it would look like on station 
in the Florida Current off Miami, for our 
cover. 


OTEC test 


Can energy really be extracted from the 
difference in temperature between sur- 
face and deep ocean waters? The mini- 
OTEC (Ocean Thermal Energy Converson) 
project was designed to find out. The 
barge-mounted power plant went into op- 
eration off the coast of Hawaii last sum- 
mer. In operation, ammonia is boiled by 
heating it with 80-degree-F surface water. 
When it boils, it expands and drives a tur- 
bine, which produces electricity. Cold 
water (43 degrees F) is brought up from 
the bottom by a high-density polyethyl- 
ene pipe several thousand feet long. This 
water is used to condense the ammonia 
and start the whole cycle over again. 
During several months of operation, the 
plant produced its rated output of 50 kilo- 
watts of electrical energy. When power 
used to run the plant was subtracted, net 


output was 12 kW—a bit more than pre- 
dicted. There were no unsolved operating 
problems, and OTEC energy extraction 
has been determined to be technically fea- 
sible. Now it remains to be seen whether it 
is also economically feasible. The next 
step is a 1000-kW version, which should 
go into operation off Hawaii this year. 
We'll be reporting on it at that time. 


Viewdata 


The Canadian government is preparing to 
launch an $11 million test of a system sim- 
ilar to the British Viewdata and Prestel 
systems [PS, Мау ‘78]. The trial, which 
will begin this fall, will involve between 
500 and 1000 subscribers in Toronto and 
Quebec. Each subscriber will have a key- 
board the size of a hand-held calculator. 
With it, he will be able to call up any of 
75,000 pages of computerized data from a 
central computer bank and have it appear 
on his home TV screen. 

Of course, a subscriber will be able to 
punch up news, weather, sports, and 
business information. He'll also be able to 
get tax advice and legal and health guides 
from the government. Schools may offer 
courses on self-improvement, carpentry, 
boating, and other subjects. 

And not only will information flow into 
the home; users will be able to communi- 
cate with the outside world through their 
systems to make dinner or airline reserva- 
tions, or buy books, records, or groceries. 
It will all be done by pushing the right 
combination of buttons. And all pur- 
chases will be automatically billed to the 
user's account. 

Similar experiments are going on in this 
country, but none on so large a scale. Still, 
it seems clear that within the next few 
years such services will be available to 
anyone with a TV set and a phone line 
coming into the house. 


Biggest solar-energy plant 

Israeli engineers have just completed 
what is probably the world's largest pow- 
er-generating station operating entirely 
on solar energy. The heat is collected in а 
giant solar pond, made by damming off 
part ofthe Dead Sea. A solar pond isa rare 
but naturally occurring phenomenon that 
is occasionally seen in some enclosed 
salt-water bodies. Salinity increases with 
depth, so the water on the bottom is 


heavier than that on top. When the sun's 
rays heat the pond, the heavier bottom 
water does not rise to equalize the heat as 
it does in a fresh-water pond or lake. Thus 
the water at the bottom can get very hot— 
аз hot as 190—200 degrees Р. The Israelis 
have tapped such a hot-water reservoir 
and are using it to heat a working fluid 
with a low boiling point. The vapor is then 
used to drive a conventional electric tur- 
bine and generate electricity. 

Since last year, the pond has been pro- 
ducing 150 kilowatts of electricity from the 
75,000-sq.-ft. solar pond. Now engineers 
expect to expand the plant by 1981 into a 
5000-kW power station, which they envi- 
sion as the first module of a system with a 
capacity of 2000 megawatts. That would 
be enough to supply a substantial part of 
Israel's electrical needs by the early 
1990's. 


Windmill power 


Terry Mehrkam, a private builder, put to- 
gether the 250-kilowatt windmill we re- 
ported on in April 1979. He built it from 
off-the-shelf parts. That's why it came in 
at $600 per kilowatt of installed capacity 
rather than several thousand, as have oth- 
er large wind turbines built by DOE and 
NASA. 

Now, Mehrkam has agreed to build a 
two-megawatt wind turbine for Metals 
Engineering Company of Reading, Pa. It 
will become the world’s largest privately 
owned and operated wind turbine, and 
the first non-federally funded large wind 
turbine to be interconnected with a utility 
grid. Neither Mehrkam nor Metals Engi- 
neering has said how much the machine 
costs, but estimates are іп the 
$800,000—$900,000 range. The device will 
not furnish all of the electrical energy 
needed by the plant, but, according to 
company president Robert E. Truitt, “Тһе 
average annual output of the system will 
provide a substantial part of our total elec- 
trical needs." 


Üvé __ 


Editor-in-Chief 
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Tapping the oceans' 
vast energy with 


undersea 
turbines 


Time: the mid-'80's. Place: the 
swift-moving deep-blue waters of the 
Florida Current. Tethered to the 
ocean floor, a huge ducted turbine 
floats well beneath the surface, its 
twin rotors lazily spinning in the 
flow of a massive stream and driving 
an electric generator. This scene, de- 
picted on our cover, is not fantasy. 
To explain the evolution of the "Cori- 
olis concept," we asked one of its de- 
velopers, P. B. S. Lissaman, to write 
this story. No stranger to readers of 
PS, he helped design the history- 
making, man-powered aircraft Gos- 
samer Condor and Gossamer Alba- 
tross [PS, Jan. '78 and Dec. '78]. 
Vice-president of AeroVironment 
Corp., Dr. Lissaman is an Associate 
Fellow of the American Institute of 
Aeronautics and Astronautics. — 
The Editors 


Watermills in the Gulf 
Stream and other powerful 
sea currents could produce 
electricity economically 


By P. B. S. LISSAMAN 


Anyone who has dealt with the 
oceans, which cover 60 percent of our 
globe, cannot avoid being impressed 
by the mighty and magnificent power 
of the sea. Constantly in motion— 
flowing, flooding, ebbing—the oceans 
are the major receptor of the sun's dai- 
ly energy flux, processing and storing 
this virtually limitless source. 
Among the greatest reservoirs of so- 
lar energy are the ocean gyres, or cir- 
culating current systems, generated 
by the prevailing global winds. The 


energy density in these currents is 
very high, because they are created by 
a twofold intensification of the direct 
sunlight: first by the transformation 
ofthe sun's heat into wind, then by the 
transfer of the surface wind stress into 
the wind-driven currents. This intri- 
cate energy transfer is part of the 
mighty global heat engine. In the 
Northern Hemisphere, the gyres ro- 
tate clockwise, and because of the 
Earth's spin, are strongest on the 
western shores of the oceans. 

In 1835, Gaspard Gustave de Corio- 
lis published a paper setting up the 
basic equations describing the distor- 
tions of fluid motions due to the 
Earth's rotation. It is this phenome- 
non, today called the Coriolis Effect, 
which intensifies the western portion 
of the North Atlantic gyre—the Gulf 

Continued 


Generating electricity with a Coriolis turbine 


The giant turbine would first be towed in a 
half-submerged mode to a designated 
site in the Gulf Stream or other high-en- 
ergy-density current. Coriolis would then 
be lowered beneath the surface, by ad- 
justing its buoyancy, and moored to sea 
anchors on the ocean bottom (see sketch, 
right). The turbine's general configuration 
is shown in the sketch and in the detailed 
cross section (painting, opposite page). 
The central mechanism of Coriolis is a 
two-stage turbine, with two counterrotat- 
ing rotors. The rotor blades consist of seg- 
ments (A) threaded along a flexible cable 
(B) made, perhaps, of Kevlar. In a current 
stream, the floppy blades assume the 
shape of a catenary (the curve formed Бу а 
rope supported only at the ends). The spe- 
cially designed shapes of the two sets of 
segmented blades force them to take op- 
posite-angled orientations with respect to 
the water flow. Therefore they develop 
thrust and turn in opposite directions, 
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driving two counterrotating, circular rims 
(C), which ride in a water-supported thrust 
bearing (D). The rims turn friction drives 
that are connected to electrical generators 
(E) inside the flared duct shrouding the 
rotors. The duct also houses control 
equipment, pressurized access tubes (F), 
and ballast tanks (G) for altering buoyancy 
(needed during towing, lowering, and 
raising the turbine for maintenance). Gen- 
erally, the hull is flooded (H). The hull 
structure itself is a space frame truss (I). 
The hull also provides attachment points 
for the mooring system. The flared, slot- 
ted duct increases the energy of the water 
flow considerably, and thus augments the 
power output of the unit. 

Electricity generated by the Coriolis tur- 
bine is sent to shore over high-voltage DC 
submarine cables and is inverted there. A 
unit ofthe size shown, moored in the Flor- 
ida Current, could have a rated power out- 
put of 83 megawatts. 


Gulf Stream system includes Florida Cur- 
rent, is part of North Atlantic gyre. Twenty 
miles off Miami Beach, Current contains 
50 times more energy than world’s rivers. 


Stream system—so that the Florida 
Current, flowing northward only 20 
miles (32 km) offshore of Miami 
Beach, contains 50 times more energy 
than all the rivers in the world. 

For many decades visionaries and 
technologists have dreamed of using 
this power. Now the concatenation of 
oil scarcity, escalating global energy 
demands, and mounting petro-politi- 
cal instabilities, coupled with the 
mighty capability of modern engi- 
neering, has made this goal appear at- 
tainable. 


Inspiration on a levee 


William J. Mouton is a charismatic 
personality, a registered civil engi- 
neer and professor of architecture at 
Tulane University in Louisiana. Bill 
combines his knowledge and love of 
the old and intricate wrought-iron 
fabric of the French Quarter of New 
Orleans with a progressive and prag- 
matic vision. The result can be seen in 
his design of slender, steel space 
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Coriolis design stages: Small ducted ro- 
tor, above, designed by David Thompson, 
was mounted alongside power boat and 
tested at various speeds. Results proved 


frames for giant contemporary struc- 
tures, and in his active consulting 
work in creating innovative concrete 
and steel towers for the offshore oil 
industry. A former naval aviator and 
a dedicated and expert sailplane pilot, 
Mouton is obsessed with the power of 
the elements and the harnessing of 
their natural energy. 

In 1973, standing on the levee in 
New Orleans, watching the roiling, 
turbulent flow of the flooded Missis- 
sippi, he, like many before him, 
started thinking about the prospects 
of producing energy from hydroelec- 
tric turbines mounted under barge- 
like platforms moored in the river. 
But the Big Muddy seemed too small, 
too capricious. Seeking a more ener- 
getic and reliable source, his visions 
turned to the Gulf Stream, that 
mighty river in the ocean, always in 
flood, always streaming northward. 

Mouton is a man who views the 
world on a large scale. He envisaged 
huge ducted turbines—many of them, 
each larger than a football stadium— 
submerged in the North Atlantic. 

He could handle the hull and moor- 
ing—it was standard marine engi- 
neering of the sort embodied in many 
structures of his already in the Gulf. 
But he needed a rotor expert. David F. 
Thompson, President of TM Develop- 
ment, Chester, Pa., was a natural 
choice to develop the novel rotors for 
this yet unnamed concept. Dave 
Thompson is an individual engrossed 
in new technological ideas and 
novel ways of using advanced 
materials. А widely experienced rotor 
and propeller designer, his corpora- 


ducting enhanced output. Later, a cate- 
nary rotor, left, was tested at David Taylor 
Naval Ship Research and Development 
Center, proving stability of design. 


tion manufactures the only certified 
lightweight advanced composite tur- 
boprop aircraft propellers. 

Mouton and Thompson developed 
the first patentable ideas, and then 
sought financial backing. This was 
provided in 1975 by Walter Hajduk, 
an industrialist of Pennsauken, N.J., 
who formed Hydro-Energy Associates 
to finance and direct the program. 
While Mouton was designing a large 
ocean turbine unit, of about 560 feet 
(170 meters) diameter, Thompson 
built and tested two small three- and 
4.5-foot (0.9 and 1.4 m) ducted-rotor 
units. These were instrumented, 
mounted alongside a powerboat and 
tested at a range of speeds. The tur- 
bine went round. The output was mea- 
sured. The duct did provide amplifica- 
tion of the energy flux. The system 
worked. Design of the large unit pro- 
gressed. 

This first 560-foot unit was de- 
signed to develop a power of about 83 
megawatts in a current speed of about 
4.5 knots (2.3 meters per second). 
First studies of the energy of the Flor- 
ida Current had indicated there was a 
central core, about 16 miles (26 km) in 
lateral width and extending from the 
surface down to about 750 feet (230 
m), where the annual average speed 
(the energy speed) was about 3.7 knots 
(1.9 m/s). It varied from a peak of 
about 4.5 knots in midsummer to a 
winter low of about 2.9 knots. The 
summer high output matches quite 
well with normal Florida power de- 
mands, which tend to be higher dur- 
ing the hot months. 

The mechanical and hydrodynamic 


“Perhaps the simplest example of а catenary is а clothesline” 


engineering of an ocean turbine unit 
is interesting and original. The rotors 
are housed in a flared axisymmetric 
duct. This increases the flow speed 
through the turbines, thus providing 
further concentration of the original 
incoming solar energy. The duct effect 
can be very significant. Recent ana- 
lytical and experimental work by the 
Grumman Aerospace Corp. has dem- 
onstrated that multiple slotted ducts 
can be added around the rotors of wind 
turbines, amplifying by two to three 
times the energy output of the free 
turbine. 

The central mechanism of the ocean 
turbine is a two-stage axial-flow tur- 
bine, consisting of a pair of counterro- 
tating rotors, which are driven by the 
ocean current. In the large units, the 
turbine blade tips are mounted to stiff 
circular rims. The rotating rims turn 
the friction wheels, which drive elec- 
trical generators mounted inside the 
hollow cylindrical duct that houses 
the rotor (see painting). 


Catenary blades 


This rim-drive/duct configuration 
affords several advantages. It makes 
feasible the large 300-foot-diameter 
(91 m) rotor. Rigid blades would be 
impractical, because of the massive 
loads. In the configuration shown, the 
required strength is provided by a pat- 
ented catenary-blade construction. 

Designing with the curve called the 
catenary is an ancient and elegant so- 
lution, permitting a structure to em- 
brace large spans without incurring 
the severe bending loads that would 
occur with a beam. Perhaps the sim- 
plest example of a catenary is a 


clothesline, the original wind-pow- 
ered clothes dryer. It is easy to see how 
the catenary action of a clothesline 
makes it much lighter than a compa- 
rable beamlike support such as a steel 
rod. The’ difference between ham- 
mocks and beds also illustrates this 
point, while in the realm of large 
structures, the catenary appears in its 
most glorious and efficient manifesta- 
tion in the Golden Gate Bridge, or, in 
inverted form, in the dome of St. 
Paul's Cathedral. 

The flared, slotted duct augments 
the power significantly, but has other 
important functions. It serves as a 
housing for electrical and control 
equipment, constitutes the structural 
elements for the attachment of the 
mooring system, and provides buoy- 
ancy for towing the system to its ocean 
Site and for surfacing the unit for 
maintenance. Power is transmitted 
via high-voltage DC submarine cables 
and is inverted at the shore station. It 
is thus compatible with existing AC 
power without requiring synchronous 
operation of the ocean turbine rotor. 

Calculations for the cost-effective- 
ness of units showed that they were 
very attractive at the assumed mean 
current speed of about 3.7 knots. For a 
large unit rated at 83 megawatts, the 
plant cost based on rated power came 
to about $1230 per kilowatt, while the 
energy cost was about five cents per 
kilowatt-hour. These numbers are 
comparable to, or more attractive 
than, corresponding estimates for new 
nuclear, coal, or oil power plants. 

With all new energy systems, how- 
ever, we must consider not only dol- 
lars and cents, but also the environ- 
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Plant cost vs. rated power for a Gulf Stream turbine 


Optimum size of 
turbine in 1.9-me- 
ter-per-second (3.6 
knots) current is 
seven — eight MW 
rated power. More 
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realistic estimate 
of current speed is 
1.5 mis (2.9 knots), 
for which optimum 
size is five MW of 
rated power. Com- 
putations were 
made for mooring 
in deep water of 


8 


| 
| 
10 


2 5 456789 
Turbine Rated. Power (mw) 


2400 ft. and shal- 
low water of 1200 
ft. Deep-water sys- 
tems cost more, 
but optimum size 
does not depend 
strongly on depth. 


mental costs. The big question was 
whether an array of ocean turbines 
would have any significant effect on 
the Florida Current and the lands, 
peoples, animals, and fishes the Gulf 
Stream affects in so many complex 
ways. 


Would it slow the Stream? 


Early in 1977, Mouton contacted his 
old friend and gliding associate Paul 
B. MacCready, Jr., president of Aero- 
Vironment Inc., a California-based 
high-technology corporation special- 
izing in products, services, and re- 
search in energy and the environ- 
ment. Paul discussed the ocean-tur- 
bine concept with me (I am a founding 
member of AeroVironment and prin- 
cipal hydrodynamicist of the corpora- 
tion). 

At first the idea sounded crazy, at 
least as crazy as the proposition that a 
person could fly under human power 
alone. At the time, both of us were 
deeply involved with the development 
of the Gossamer Condor, the airplane 
that made history in August of 1977 
by winning the Kremer Prize for hu- 
man-powered flight. So we had been 
exposed, infected, and were somewhat 
acclimated to far-out concepts, or at 
least to the idea that at the forefront of 
development the edges between the 
rational and the fantastic become 
somewhat blurred. 

Actually, the Condor and the Corio- 
lis were not so far apart conceptually. 
Although a far cry physically from the 
76-1Ь. (34 kg) Gossamer, the ocean 
turbine at 6000 tonnes represented 
the same type of thinking, of pushing 
technology to its rational limits, of go- 
ing where the equations lead one. We 
like to think that the laws of physics 
remained valid through all, and we 
rejected the old dusty answers of what 
was or was not proper. 

I made the requisite calculations. 
Yes, at that current speed a turbine 
that size could produce 83 MW. Mou- 
ton stood by his cost figures. It all 
looked reasonable. We were interest- 
ed. AeroVironment, as specialists in 
environmental assessment, agreed to 
study the ecological implications of 
the system. 

Obviously, a single unit could not 
have any major effect, but what about 
20—or 200? We took as a base line an 
array of about 240 large units, moored 
offshore and providing an average 
power output of about 10,000 MW, a 
significant portion of the require- 
ments of the state of Florida. Calcula- 
tions indicated that such an array 
might cause a small reduction in the 
general speed of the Gulf Stream, of 

Continued 
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Great ocean current systems are formed 
by sun, wind, and Coriolis effect. Most 


the order of one percent. This is signif- 
icantly less than the natural diurnal 
and annual fluctuations of the cur- 
rent. 

Although an exhaustive study has 
not yet been made, such a perturba- 
tion does not appear to present any 
serious difficulties. Studies of wave- 
making, shoreline effects, and tem- 
perature effects were also made. 
Nothing untoward appeared. The 
costs looked attractive. 


Searching for funding 

But there was one problem, the re- 
current problem with the entrepre- 
neur and dreamer: finding financial 
sources to support further develop- 
ment. We made a number of forays to 
Washington, visiting with federal en- 
ergy agencies as well as with many 
Congressmen concerned with the U.S. 
energy position. At this point, I 
started searching for a program name. 
A good one seemed important. We re- 
jected the technical term “ocean-tur- 
bine system” as unspecific, and ab- 
horred the trite acronyms so frequent- 
ly used by engineers. Nothing seemed 
quite right. Finally, Mouton came to 
the rescue. One day he telephoned 
me. 

“Coriolis,” was his greeting. “Gas- 
pard Gustave de Coriolis, 1835.” 

“Wrong number,” I replied. 

“No, exactly right,” said Bill. “Соп- 
nections, history, and just the appro- 
priate air of mystery.” 

We accepted it as an inspired touch, 
and after consultation with TM Devel- 
opment and Hydro-Energy Asso- 
ciates, the program was christened 
“Coriolis.” By now, because of its di- 
versified technical capabilities and 
general marketing expertise, AeroVi- 
ronment, with the agreement of the 
other principals, had assumed the role 
of directing the program. 
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promising for energy extraction are Flori- 
da, Kuroshio, Benguela, and Agulhas. 


Armed now with a concept, some 
good sotid preliminary engineering 
calculations, a cause, and a name, we 
renewed our quest for funding. We 
made frequent visits to the Ocean Sys- 
tems group of the U.S. Department of 
Energy, where we were attentively re- 
ceived. 

The DOE was interested, but unset- 
tled by the catenary blade system. 
Could such an arrangement work, or 
would it turn into a piece of kelp flop- 
ping limply in the ocean’s tides? Could 
the unit be stably moored? What 
would it really cost? Having asked 
these valid questions, the DOE 
backed its queries with a contract to 
study, analyze, and test these aspects 
of the system, thus providing the nec- 
essary support. Phase two had be- 


gun. 

Part of this work involved the test of 
a representative catenary rotor in the 
recirculating water channel at the 
David Taylor Naval Ship Research 
and Development Center in Bethesda, 
Md. A model rotor was constructed. 
Designed with four segmented blades, 
it was much simpler than the proto- 
type rotor design, but it involved the 
identical principles. The flexible rotor 
system was attached to a rim, instru- 
mented, and mounted in the tunnel. 
Floppy and indeterminate in calm 
water, the catenary rotor assumed an 
authority of its own when the flow was 
switched on. It smoothly transmitted 
the torque to a brake system in the 
rim at just about the level calculated. 
Other analytical studies of the tur- 
bine’s dynamics were made, and all 
the results supported our earlier esti- 
mates. 

But more work on the strength of 
the Florida Current revealed that our 
first estimates had probably been 
high. The original data used appar- 
ently applied to uncharacteristically 


strong flows. A further study at the 
end of 1979, dredging up all the mea- 
surements available, indicated that it 
would be wiser to assume a mean en- 
ergy current of about three knots (1.53 
m/s), flowing nearer the surface. We 
were concerned with estimating the 
current energy as accurately as possi- 
ble, so we used only conservative data 
for our estimates. The goal was not to 
promote the Coriolis program for its 
own sake, but to determine if it was a 
worthwhile and cost-effective ven- 
ture. Then, and only then, were we 
prepared to promote it with all our en- 
ergy. The lower current energy indi- 
cated that we would have to revise our 
first designs. 


Computer modeling 


Modifying the design produced 
some interesting consequences. Al- 
though the energy delivered from a 
turbine system is approximately pro- 
portional to the cube of the current 
speed, the cost of power from the sys- 
tem does not vary as dramatically. In 
fact, the cost of the system itself is 
roughly proportional to the square of 
the current speed, so while the power 
goes down, the system costs do, too. At 
the same time, we were able to run our 
computer model code to study the ef- 
fect of reducing the size of the basic 
unit. 

For a given current, it is easy to 
show that the power output of a unit 
varies as the square of its size, while 
the cost, which is proportional to the 
weight, varies as the cube. This im- 
plies that the smallest practical unit 
is the most cost effective. But there 
are other factors. One significant ele- 
ment is the cost of mooring a unit. It 
may be more expensive, in total, to 
deploy and moor many small units 
than one large one. So this factor 
pushes us back toward larger units. 

We exercised the computer cost 
code, taking into account the different 
energy environments including cur- 
rent speed and water depth as well as 
the various cost components: hull, ro- 
tors, generators, mooring, installa- 
tion. For the reduced energy current it 
appears that the most cost-effective 
size is a unit of about 245 feet (75 m) in 
diameter and rated at about five 
megawatts. Such a unit would have a 
plant cost of about $1500 per kW and 
deliver energy at a cost of about 4.5 
cents per kWh. Although the plant 
cost is somewhat higher than the 560- 
ft. unit, the energy cost is lower be- 
cause of the improved capacity factor 
when operating in the lower energy 
current. The five-MW unit costs rep- 
resent a very appealing figure at to- 
day’s energy costs, and will become 
even more attractive in the future. 

(Continued on page 155 


Fiber-optic 
camera 


takes tiny pictures 
where others can't 


By ALAN RADDING Lamp housing dis- 

guises tiny size of fi- 
Imagine a camera as small as this let- ber-optic camera—a 
ter“z.” Jon Boudreau, aninventorand thin, %-їпсһ square 
engineer in Magnolia, Mass., built near end of flat opti- 


cal-fiber ribbon. Only 
function of lamp is to 


such a camera at home over a 10-year 
period, from. commercially available channel light onto the 
parts. The tiny device, made in his сы т ж 

P E ject being photo 
spare time in a basement workshop, graphed. The camera, 
has immediate applications in medi- diagramed below, 
cal diagnosis and industrial testing, must touch surface 
believes Boudreau. being photographed. Ew 

Heart of the camera is a fiber-optic 
faceplate (see diagram). Pressed 
against an object, it carries an image 
to a %-inch-square piece of film. Expo- 
sure is determined by film sensitivity 
and the amount of light carried to the 
object by a ribbon of optical fibers. 

For medical diagnosis and other 
work, Boudreau's camera would work 
in conjunction with fiber-optic endo- 
scopes, used to see inside patients. But 
the camera differs significantly from 
conventional endoscopes, the inventor TRANSPARENT MEDIUM 
points out. “For one thing, it’s much Fy га б RATEN 
smaller," he says. Also, the camera " P ырш А 
“sees” only at right angles to its direc- 
tion of travel. (A conventional endo- 
scope sees straight ahead unless mir- 
rors are used.) The camera could be Н 
used to spot corrosion deep within a jet densely раскваори 

2 cal fibers. Fiber-optic 
engine, a nuclear reactor, or pollu- FIBER-OPTIC SCOPE faceplate is sand- 
tion-control gear. қ wiched between film 

As Boudreau sees it, the camera and a transparent 
would be placed inside the larger en- medium that illumi- 
doscope. As the endoscope approached nates surface being 
something to be photographed or a photographed. Opti- 
cavity too small to enter, the minia- cal-fiber ribbon ' 
ture camera could be extended. їйдє ШШ to sur: 

While designing а film-transport ae gu n feces 
system (diagram) for the housing tom ү шеш 
leading from the light source to his tiny film square. Min- 
camera, Boudreau realized the hous- iature camera might 
ing could also carry electrical wires. be used as an exten- 
By substituting a charge-coupled de- sion to a fiber-optic 
vice (CCD) for the film, he would have scope (middle), snak- 
a TV camera. A CCD is a silicon chip ing into hard-to-reach 
with a grid of light-sensitive ele- areas. A film-trans- 
ments—already used in some conven- HES шоо) 
tional solid-state TV cameras. Bou- FIBER-OPTIC ILLUMINATION it н 
dreau is now working on what may be 22 к е. эшн қаралу, 
the world's smallest TV camera. HE 


70.030 INCH 


Camera faceplate 
(top) is composed of 


SURFACE BEING PHOTOGRAPHED | 


SEPTEMBER 1980 | 77 


Electronic mai 


Good-bye to paper? 


The coming revolution 


in message delivery 


New techniques bring mail 
to your desk or home in 
seconds instead of days 


By JOHN FREE 


A rush on a proposal for another “su- 
per project” isn’t unusual at Fluor 
Corp.’s Irvine, Calif., headquarters. 
Fluor is an engineering and manage- 
ment firm that tackles mammoth 
projects, such as the Alaska oil pipe- 
line, all over the world. Under the su- 
pervision of Jeff Krause, dozens of 
word-processing technicians begin or- 
ganizing the hundreds of typed pages 
needed for the job. 

When the papers are ready, Krause 
feeds a batch of key proposal pages 
into an IBM 6/430 information proces- 
sor. A microcomputer in the machine 
has helped establish a telecommuni- 
cations link over ordinary telephone 
circuits with identical 6/430's at Fluor 
divisions around the world. Now the 
machine in California begins trans- 
mitting pages of text, converted to a 
stream of digital data, to the other 6/ 
4308, where the data is printed on pa- 
per as text. 

“We can now transmit a 64-page 
document from Irvine to England, the 
Netherlands, or West Germany in 
eight minutes—quite an improvement 
over the minimum mail delivery 
times of three days,” notes Krause. 

In recent history, most messages 
have been transmitted in the form of 
words written on paper. The paper has 
then been carried physically from 
sender to receiver. But today, a revo- 
lution is under way. It is now possible 
to transmit messages in the form of 
electrical signals to almost any spot 
on the globe, and there reconstruct 
them into their original form—words 
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written on paper—in seconds rather 
than days, weeks, or months. 

Right now, this system of electronic 
mail is used mostly by businesses. But 
as more complex systems are devel- 
oped, they'll become available to ev- 
eryone. In fact, if you have a home 
computer, there are information net- 
works you can plug into right now 
that give you access to electronic mail 
systems. 

Transmitting written messages 
electronically isn’t new. Facsimile 
machines have been transmitting 
news pictures from the wire services 
to newspapers for decades. Business 
firms also use their computers to 
send and receive text messages in 
addition to numerical data. But new 
developments in telecommunications 
are expected to greatly increase the 
flow of electronic mail (EM) in the 
1980's. 

One trend in the electronic office of 
the future is toward computerized, or 
"smart," copying machines, word pro- 
cessors (text-oriented microcomput- 
ers) and typewriters that can send 
text pages stored in memory as EM at 
the touch of a button. New firms are 
setting up computer-based networks 
for EM customers that can translate 
communications between machines 
that don't use the same electronic lan- 
guage. 

Since EM seems so much faster and 
more efficient, why isn't it used more 
frequently? One reason EM remains 
costly is that it must compete with 
television, voice, and computer-data 
telecommunications for limited trans- 
mission space on microwave and sat- 
ellite links, cable, and telephone lines. 
New communications-satellite devel- 
opments will have a major role in add- 
ing channels for electronic mail and 
all other telecommunications. 


In addition, hardware, such as fac- 
simile (fax) machines that copy and 
send documents, is still slow. This 
raises costs for transmission time. Er- 
rors from operators of keyboards can 
also discourage EM. Another major 
problem is that most EM equipment is 
incompatible—the output of a fax 
copier is electronic gibberish to a tele- 
type machine. 


Fast letters 


Let's follow the path of some EM 
you might originate at an office 
equipped with the latest electronic 
equipment. Say you've dictated a let- 
ter that others at company divisions 
should see the same day. А secretary 
might type the letter on an electronic 
typewriter that stores each character 
in its digital memory. 

Instead of putting the first draft 
onto a piece of paper, the typist may 
push a typewriter button and send the 
letter over office cabling to a so-called 
communicating word processor in or 
near your office. This is a microcom- 
puter with a keyboard and cathode- 
ray tube (CRT) that displays your en- 
tire letter on its screen. Since you 
want others at the office to add com- 
ments or okay the letter, you tap 
instructions on the keyboard that 
send another copy in a split second to 
their word processors. 

Now you use the special software 
(programs) in the processor to manip- 
ulate the words on the CRT, changing 
them in the computer's memory. You 
can easily insert sentences, shift para- 
graphs around, and correct spelling. 
Finally, you review and add some 
comments from your colleagues that 
have been sent back to your processor 
and stored in a separate memory. 

Is the letter—a series of switched 
circuits in a microcomputer memory — 


Narrow microwave beams from satellite 
proposed by Bell Labs would sweep U.S. 
ground stations, sending and receiving 


ready for mailing? Not quite. You'll 
want some paper copies for later use, 
so you send an electronic copy to a 
nearby "smart" copier, then save the 
letter on the magnetic-disk recorder 
built into your machine. The copier, 
meanwhile, displays your letter on its 
CRT and enables you to select the type 
font you want. Dial in the number of 
copies, push RUN, and the CRT image 
of the letter is converted to light that 
charges a light-sensitive drum; the 
drum transfers toner to paper just like 
many conventional copiers. 

Getting your letter to people at oth- 
er divisions may involve simply typ- 
ingtheir names and codes on your pro- 
cessor terminal and pushing a SEND 
key. Now the letter becomes just a 
brief burst of digital data flowing with 
other telecommunications through of- 
fice cabling. The device that insures 
that it's channeled to the right loca- 
tion might be the company's digital 
PABX (private automatic branch ex- 
change) This is the computerized 


electronic mail and other information as 
packets of digital data. Concept would 
greatly boost signal-carrying capacities of 


equivalent of the familiar office tele- 
phone switchboard. 

"Its development was spurred by 
the increase in data communications, 
and the key factor is that it allows 
voice, data, and text to be received 
through one device," said Charles 
Norries, an International Data Corp. 
market researcher. 


Main-frame computers 

"The PABX is emerging as the piv- 
otal switching element for whatever 
communications devices are on the 
desk of the future, and fits into the 
trend toward the personal business 
terminal—a  keyboard/CRT device 
that could end up on 20 million 
desks," Norries said. 

Datapoint Corp.'s Earl Stamen esti- 
mates it has installed some 300 
PABX's throughout the world 
equipped for electronic mail. Such sys- 
tems are actually large main-frame 
computers equipped with many pro- 
cessors to handle multiple tasks. 


satellites. Antenna to test idea (inset) 
steers two beams electronically; two re- 
flectors magnify microwave fields. 


Xerox Corp. and others, however, 
are planning to channel your EM 
about offices in a different way. Re- 
cently Xerox joined forces with com- 
puter maker Digital Equipment Corp. 
and Intel, a leading microcircuit firm. 
Xerox hopes to make its Ethernet 
communications system for office 
complexes a standard. Ethernet is 
simply a passive coaxial cable con- 
necting all electronic office equip- 
ment. The single cable runs through 
the office complex, and each piece of 
hardware is connected to it through 
its own transceiver. 

Intel will use its expertise in VLSI 
(very large scale integration) micro- 
computer chips to make this dispersed 
"smart" network possible. With it, the 
breakdown of one piece of equipment 
has no effect on other gear. The VLSI 
chip for your word processor would en- 
code your letter into packets of digital 


information. Тһе  microcomputer/ 
transceiver would then inject the let- 
Continued 
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ter into the Ethernet cable along with 
the address of the receiver—say, the 
“smart” copier. Bits of information in 
the packet must travel to the receiver 
and back in a specific time or the mi- 
crocomputer assumes they've collided 


with another message. In that case, 
after a random delay, the missing bits 
are sent again 

The technique, re 
and tested in Xerox 
ficient at getting telecommunications 
through, according to Xerox. You 
would send your letter from a local- 
office Ethernet through “gateways” to 
outside communications networks 
Each Ethernet system throughout the 
country would have its unique digital 
address. 

Other companies seem impressed 
with the technique. Zilog, Inc., a mi- 
cro-computer firm owned by Exxon 
(which is entering the EM field in a 
big way), has introduced a similar lo- 
cal-office network, calling it Z-Net 

Whether it’s a PABX, Ethernet, Z- 


earched for years 


offices, is very ef- 
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Communications network 
proposed by Xerox puts mi- 
crowave transceivers at cus- 
tomer's office (1), bypassing 
today’s low-capacity phone 
links. Messages would be 
beamed to a substation (2), 
then to an earth station (3) 
for transmission to a satellite 
(4). At destination, message 
from satellite travels a re- 
verse path. An option would 
be message transmission to 
a control center (5) for stor- 
age. Satellite Business Sys- 
tems will have a similar set- 
up to speed electronic mail, 
but with direct office-to-sat- 
ellite links. SBS antenna (in- 
set) concentrates beam in 
some areas (see text). 


Net, or another system that does the 
job, your letter must be fed into a long- 
distance communications network to 
reach several divisions of the compa- 
ny. A number of firms, so-called add- 
ed-value common carriers, funnel the 
EM from many subscribers on to its 
destination. These companies often 
lease communication channels from 
other major carriers that use satellite, 
microwave, and telephone networks 
"Ву combining those channels with 
specially developed computer hard- 
ware and software, value-added carri- 
ers offer communication users a wide 
range of innovative said 
Stanford Weinstein of Graphnet, Inc., 
the first such added-value carrier. 
One such service uses the software 
to link millions of otherwise incom- 
patible devices for generating EM. 
"Thus a business customer's Telex ter- 
minal, for example, can now 'talk to' a 
distant office's facsimile machine. 
Data from a CRT terminal can be out- 
put [displayed] on a TWX machine," 


services," 


(Telex and TWX are 
basic teletypewriter services used by 
many firms.) 


Weinstein said 


Mail by phone 


Another option, if your letter or oth 
er communication isn't urgent 
store the EM on a magnetic disk, then 
forward it at night when telephone 
rates are lower 
quently part of the communications 
link, and the Bell System and other 
companies are expected to enter the 
EM field with their own value-added 
software and equipment 

In July, GTE's Telenet introduced a 
nationwide value-added EM service 
called Telemail. It offers each user an 
electronic "mailbox"—a central com 
puter temporarily storing commu 
nications—accessible from anywhere 
with a desk-top or portable terminal 
You simply attach your terminal to 
any phone, dial up your mailbox, and 
have your mail fed into the terminal's 
memory for conversion into displayed 


is to 


Phone lines are fre 


whole suit unaided. He will make four 
connections, check out functions, and 
be ready to step out in about five 
minutes. Or so they told me. 

But before I got approval to try one 
on, Fred Keune, Hamilton Standard’s 
manager in Houston, threw me some 
disquieting questions. 

“Have you had a recent flight phys- 
ical? Do you suffer from claustropho- 
bia?” 

Г.Һай seen films of astronaut John 
Young slithering in and out of the 
spacesuit as he floated weightless in- 
side the cabin of a NASA 707 while it 
flew a parabolic flight path to create 
zero G. He did it twice in 30 seconds, 
grinning all the time. 


Tight fit 


Now it was my turn. I started out 
grinning. But it took three men to 
help me into the pants and a couple 
more tugging and directing me into 
the upper torso. Claustrophobia hit 
when my head got stuck wiggling 
through the metal neck ring while my 
upstretched arms were trying to fit 
into the sleeves. When I got the upper 
ring past the back of my head, my nose 
was rammed against the front. I was 
getting a frantic sense of being hooked 
like that. Maybe they'd have to cut me 
out! Finally, after 15 minutes, I strug- 
gled through. By now, I was sweating, 
and puffing so hard my ribs were 
banging against the torso shell. "It's 
easier when you're weightless," 
Keune assured me. 

Next, they locked the pants to the 
torso with a ring-shape bearing con- 
nector at the waist. Finally, they put 
the helmet on me and sealed me in. 
Then came relief: They turned on the 
cooling system that piped chilled 
water through tiny tubes in my spe- 
cial full-length underwear. And they 
turned on the air. It flowed in over my 
head and down into the suit, then 
back up and out (in space, pure oxygen 
will be used). In five minutes the suit 
was pressurized to 18.7 psi, four 
pounds per square inch abuve atmo- 
spheric pressure. The weigh’ ^f the 
torso and backpack was still su, »ort- 
ed by a special rack similar to the air- 
lock adapter plate. When I finally 
stepped away it was with extreme cau- 
tion. The outfit weighs 110 pounds, 
and just standing up was a chore. 

The training suit I wore is exactly 

Continued 
In full-dress space suit, author Kocivar 
(top) tastes the life of a Shuttle astronaut. 
To see how he got into this rig, see the 
photos on the following page. The real 
Shuttle astronauts (left) will wear these 
complex self-contained environmental 
devices when they leave the shirt-sleeves 
world of the Shuttle to perform tasks in 
space. Nitrogen-powered mobility units 
are shown on their backpacks. 
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First the long johns —but for cooling, not 
warmth. Chilled water circulates through 
tiny tubes in them, protecting the astro- 
nauts from the sun's heat. 


Now into the torso. It's an eight-layer fi- 
berglass layup covered with the same 
laminate the pants are made of. The at- 
tached backpack rests in a special rack. 


like the ones to be used in space. Its 
backpack, however, only simulated 
the size and shape of the real back- 
pack. My cooling water and air supply 
came through umbilicals from ma- 
chines in the next room. 

The suit and real backpack will 
weigh an even heftier 234 pounds. 
The backpack will hold a portable life- 
support system (PLSS) that will sup- 
ply seven hours of oxygen for breath- 
ing, suit pressurization, and ventila- 
tion. After passing through the suit, 
the used oxygen will go through a con- 
taminant-control cartridge, which 
contains a bed of lithium hydroxide. a 
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Next the pants. Іһеуте a laminate de- 
signed for thermal protection: two layers 
of plain-weave fabric, five of aluminized 
Mylar, and one of ripstop nylon. 


He's stuck! The Kocivar proboscis is a bit 
bigger than even the size-large torso sec- 
tion can accommodate. Fortunately, the 
company now has an extra-large size. 


whitish powder that absorbs the car- 
bon dioxide and converts it to lithium 
carbonate, plus water vapor and heat. 
The now-pure oxygen goes to a water 
separator, which removes the humidi- 
ty, and then passes to the fan. But be- 
fore it's recirculated back to the suit, 
the oxygen is cooled to about 50 de- 
grees by a sublimator—a cooling de- 
vice that rejects large amounts of heat 
because the water goes directly from 
solid ice to vapor as it contactsthe vac- 
uum of space. 

Jocelyn Johnson, a graduate me- 
chanical engineer who is test engineer 
on the PLSS, briefed me on its work- 


ings and told me about a backup: 
"There's a secondary oxygen pack that 
can supply an extra half hour of emer- 
gency oxygen," she explained. 

(Last April, an oxygen-fed fire in 
this backup pack burned the lower 
torso of a suit, injuring a lab techni- 
cian. Fortunately, he’s now back at 
work. Despite more than 2000 at- 
tempts, the fire could not be duplicat- 
ed. Engineers are now replacing an 
aluminum regular module with a 
more fire-resistant one made of monel 
metal.) 

The backpack also holds a two-way 
radio. Two mouth-side mikes and ear- 
phones are inside the plastic bubble 
helmet, which also has a visor plated 
with real gold to protect the eyes. 

A manned maneuvering unit 
(MMU attaches to the pack. With this 
on, the astronaut can power himself 
around in space via jets of nitrogen 
gas. It adds another 250 pounds to the 
outfit, but out there, of course, weight 
is irrelevant. 


Up-front controls 


A small display and control module 
(DCM) mounts on the chest of the up- 
per torso. Many of the controls for the 
Apollo suits were in back and astro- 
nauts had to grope to find them. "This 
isthe interface between the astronaut 
and his life-support system," Kevin 
Taylor, an electronics engineer, told 
me. There are controls for water, pres- 
sure, fan, radio, and other items. I also 
noticed an LED display. "That can be 
programmed to give instructions in 
words 12 characters long at a time," 
Taylortold me. The display is tied into 
a thumb-size microprocessor in the 
backpack, which monitors all the life- 
support functions, alerts the wearer if 
something goes wrong, and tells him 
what to do—automatically. "А failure 
is displayed for 10 seconds, accompa- 
nied by a warble tone, then a correc- 
tive-action message follows," ex- 
plained Taylor. 

There are two sources of electric 
power for the suit. One is in the Shut- 
tle's airlock compartment, where as- 
tronauts will begin and end each ex- 
travehicular foray. The second, a 9.8- 
pound silver-zinc battery. is for use 
outside the Shuttle. Made by Hamil- 
ton Standard with components from 
Yardney Electric of Long Island, N.Y., 
the small battery on the pack pro- 
vides 23.7 amp-hours at 17 volts. 

So far, $33.9 million has been con- 
tracted for research, development, 19 
suits, and seven life-support systems. 
More than 55 such suits are currently 
planned. If these sound like big num- 
bers, keep in mind that the Space 
Shuttle program so far has cost $8.67 
billion. And the EMU suits are a key 
part of its success. we) 
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Supercar 
from 


By DAVID SCOTT 


GENEVA, SWITZERLAND 
Ever try starting a car up an icy 25 
percent grade, then accelerating hard 
uphill? How about racing down 
around gravel-strewn Alpine hairpin 
bends dotted with patches of melting 
snow, then panic-braking to a skidless 
halt? No way? Well, the 4WD Audi 
Quattro GT coupe I drove did just that 
in the mountains near here. I mar- 
veled at its uncanny traction, corner- 
ing power, and braking on both slick 
and dry surfaces. 

This exciting new 4x4 is purely an 
ultra-performance supercar, with no 
off-road pretensions. Audi's starting 
point for the car was a Fox floor pan 
and the front-drive power pack from 
the 5000 S Turbo. The rear driven 
axle is similar to the front assembly, 


Germany 


— ultra performance, ultra price 


with the same independent MacPher- 
son-strut suspension. А two-piece 
drive shaft carries power back from 
the gearbox, where there's a third in- 
teraxle differential. Four-wheel drive 
is permanently engaged, so full power 
is always divided between the two 
axles, halving the possibility of indi- 
vidual wheelspin and doubling adhe- 
sion under all conditions. 

The Quattro accelerates from zero 
to 100 km/h (62 mph) in a startling 7.1 
seconds, significantly quicker than 
the 7.8 seconds recorded for an exper- 
imental, front-drive-only version of 
the car. Handling response is neutral, 
with the throttle open or closed Hy- 
draulically boosted four-wheel disc 
brakes give safe, sure braking, and 
differential locks at the center and 
rear practically eliminate the brake- 
skid hazard and improve traction in 


deep snow or mud. They can be en- 
gaged on the move, at any speed, for 
instant use in tricky situations. 

The 200-hp, five-cylinder, 2.2-liter 
turbo engine gets an extra 30 hp from 
an intake-charge cooler, which in- 
creases charge density to pile on the 
horses. A novel computerized ignition 
system sensitive to inlet-air tempera- 
ture varies timing to maximize engine 
efficiency under all conditions, with- 
out knock. 

The 135-mph coupe is a full four- 
seater, and its chopped-tail body is the 
same length as the Audi Fox, but just 
a shade lower. Its sleek wedge shape 
cuts wind drag, aided by front and 
rear air dams and a spoiler on the lip 
of the tailgate. The price? In 
Germany, the Quattro sells for 
$28,000—and there’s no shortage of 
buyers. йз] 
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-smäller Eagles, sleek Renault 18i 


Smaller family cars blend 
fuel economy, comfort, 
and all-weather drivability 


By ED JACOBS 


This time last year, top American Mo- 
tors officials were worried. In an econ- 
omy headed for recession, they were 
introducing a four-wheel-drive family 
car, the Eagle. And, despite detailed 
surveys, they honestly had no idea 
how well it would sell. When Eagle 
soared beyond their best estimates, 
they were delighted, because a pair of 
Eaglets was already on the way. 

At a special preview, I recently 
drove those smaller Eagles, now 
called Eagle SX/4 and Eagle Kamm- 
back. I also got the first U.S. test drive 
of the sleek and sporty Renault 18i, 
which AMC will market here. Other 
781 introductions include a redesigned 
six-cylinder engine for all AMC cars, 
and a 2.5-liter four-cylinder engine in 
all Eagles. 

When you see your first Eagle SX/4 
ог Kammback, you'll immediately 
recognize its derivation from Spirit, 
just as the big Eagle was developed 
from Concord. You'll also be struck by 
its high appearance. It’s actually no 
higher than its big brother, but the 
extra three inches of ride height 


“ 


needed for ground and drive-train 
clearance is greatly accentuated by 
the short wheelbase. 

Four drive trains are available: the 
redesigned 258-cu.-in. inline six anda 
2.5-liter inline four, with either an au- 
tomatic or four-speed manual. (No 
four-cylinder automatic in the big Ea- 
gle, though.) 

All four combinations are more 
than adequate for small, all-weather 
family cars, capable of handling about 
anything you're likely to encounter on 
the road. 

Remember, though, that the 
three Eagles are not off-road vehicles. 
If you take them off-road looking for 
trouble, you may just find it—espe- 
cially with the four-cylinder engine, 
which doesn’t really have the torque 
to handle situations that a Jeep or 
Cherokee could. Fuel economy is its 
forte, but it’s still up to “normal” 
emergencies. 

As you might have suspected, the 
drive train for the smaller Eagles is 
the same as the big car’s; only drive- 
shaft lengths changed. And since 
they’re all full-time 4WD, you just get 
in and drive away. 

The driving position in the new cars 
is good, and the seats are relatively 
comfortable. All-around visibility is 
also good. The ride is somewhat firmer 
than average, but not objectionable. 


Controls are easy to see and use, but 
the optional Rally-Pak instrumenta- 
tion is not. К 

Handling is predictable апа соп- 
trollable at all speeds. Engine noise is 
noticeable, but not unreasonable. 
Roominess up front is more than ade- 
quate, but knee room is at a premium 
in the rear. Rear-seat cushions have 
been heavily scooped out to provide 
more head room. 

The other bright star from AMC 
this fall is the Renault 18i, which will 
be sold along with the Renault Le Car. 
The R18i is the American version of 
the sleek European R18 [PS, July 781. 
Two models will be imported, a four- 
door sedan and a five-door wagon. The 
engine is a 1.6-liter four with fuel in- 
jection, and a four-speed manual 
transmission is standard. An auto- 
matic and five-speed manual are op- 
tional. I drove a five-speed wagon, but 
Renault policy forbids instrumented 
testing of preproduction cars, so I 
don't have performance data. 

The 18i is unusually comfortable, 
even with the base seats, which are 
well-designed and padded. The driv- 
ing position is just right for me, but 
there's a standard adjustable steeri 
column in case it's not for you. Vi 
ity is outstanding. 

The engine is lively and responsive, 
and brakes, clutch, and transmi 


all perform well. Steering response 
and handling are both very good. And 
the car is so quiet that you must really 
watch your speed. At one point, I 
found myself inadvertently breezing 
along a winding park road at 53 mph 
in a 25-mph zone. Fortunately, I was 
the only one who noticed. 

Instrumentation is easy to read, 
with red-orange markings on flat 
black. Roominess is surprisingly good 
front and rear, even with the front 
seat set for a six-footer. 

How nice is the R18i? Well, many 


top Renault executives in Europe 
drive the R18i instead of the Europe- 
an version. I guess that says it all. 

In the technical area, АМСв big- 
gest news is the redesigned, light- 
weight 258-cu.-in. six. By using thin- 
wall casting techniques and materials 
substitution, nearly 100 Ibs. has been 
eliminated—good for a one-mpg econ- 
omy increase. Also new for the six is a 
single serpentine belt that drives all 
of the engine accessories, including 
a new rotary-type air-conditioning 
compressor. 


Comparing the smaller Eagles 
in standard PS tests 
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60-0 mph (hot bral 
Interior noise @ 60 mph 


Kemmbeck, four-cylinder, four-speed 
2 E 218 sec. 


60-0 mph (cold brakes) ` 
60-0 mph (hot brakes) 
Interior noise . . . 


Smaller new Eagle SX/4 splashes 
through mud and water (far left) to 
demonstrate go-most-anywhere capabil- 
ities. Although not designed—or intend- 
ed—to be off-road vehicles like Jeep and 
Cherokee, all Eagles can handle off-road 
conditions if need be. EPA interior-vol- 
ume index of Renault 18i station wagon 
(left) is much greater than market-rival 
Volkswagen Dasher wagon, and ap- 
proaches that of larger, heavier Volvo 
wagon. Sleek R18i sedan (below) is like- 
ly challenger for sporty imports like 
Audi 4000, BMW 320i, and Saab 900. 
Front suspension of both models incor- 
porates negative-scrub-radius geometry 
to provide directional stability in case 

of a blowout. 


In the area of fuel-economy im- 
provement, all six- and eight-cylinder 
vehicles with automatic transmis- 
sions (cars, Jeeps, and trucks) have 
lockup torque converters. In addition, 
there are the usual trim and styling 
changes to keep things fresh-look- 
ing. 

As this edition goes to press, the 
economy doesn't look any better and 
the U.S. auto industry has just report- 
ed its worst month in eons—but AMC 
won't be lacking variety or desirabili- 
ty in its product lineup. ш) 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Soft tabs 


Peel ScotchTabs from fruit- 
or vegetable-juice cans and 
there's no worry about cut 
fingers. 3M's new closure 
system replaces metal pull- 
tabs with a soft outer tab, 
plus a clear tape inside that 
prevents juice from reacting 
with the exposed metal edge 
of the pour hole. 


Electric car 
You'll pull up to 110-volt out- 
lets instead of gas pumps 
with the Electrek Uncar. The 
$25,000 electric car—hatch- 
back or 2--2 sedan—can 
cruise 100 miles at 30 mph. 
Top speed: 75 mph. Unique 
Mobility, Inc., 3700 S. Jason 
St., Englewood, Colo. 80110. 


E] Fold-up bike 
Bumble-Bike folds into a 32- 
by-32-in. package for easy 
portability. The 42-Ib. bicycle 
can carry over 250 Ibs., says 
the maker (Bumble-Bike Mo- 
tors, Box 1116, Havana, Fla. 
32333). You can pedal, or its 
1.3-һр engine will run about 
two hours per tankful. Price: 
$360. 


City car 

Pockar, or pocket car, is an 
experimental-design city ve- 
hicle from Ford's Ghia design 
center. The compact five- 
seater is based on a Fiesta, 
with engine and transmission 
moved from front to rear. 
Pockar, with luggage space 
in its doors, is shorter but 


wy EN higher than Fiesta. 
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Solar-cell panels on this 
boat's canopy drive an out- 
board trolling motor for 
three-mph sun-powered 
cruising. Six batteries in the 
experimental boat can be 
charged by the panels, help 
supply power, or run the 
boat alone. Nordskog Indus- 
tries (Van Nuys, Calif.) 

built it. 


Fuel saver for the Navy: 603E trainer 


Jet fuel for training U.S. Navy pilots will be very expensive in 
the 1980's. So the Navy has asked manufacturers for new 
fuel-efficient jet-trainer designs. General Dynamics believes its 
603E, shown above in model form, could help train 600 pilots 
and save $120 million annually compared with current train- 
ing techniques. The trainer, with a top speed of over Mach 
0.85 and a cruise range of 1000 miles, would conserve fuel by 
using graphite epoxy for about 20 percent of its weight. Its 
large canopy would let instructors watch front-seat students. 


Superbike 

A high-torque, 1000-cc en- 
gine that delivers 86 hp at 
6500 rpm powers this new 
British superbike. The cycle 
has a hydraulically operated 
multiplate clutch, plus con- 
stant-tension chain drive. 
Hesketh Automotive Prod- 
ucts, Easton Neston, North- 
amptonshire, NN12 7HS, En- 
gland. 


Ferrari Pinin 

Ferrari's Pinin blends elegant 
styling and startling perfor- 
mance from a five-liter, 360- 
hp engine. Smoked-glass 
windows with dark frames 
suggest a single surface. An 
electronic dark-screen dash 
shows faults as word dis- 
plays. The Pinin is 52 in. 
high, 190 in. long. 


Wind recorder 
Installing a wind turbine? 
Wind Prospector 4000 gives 
you long-term average wind 
speed at sites—plus instanta- 
neous speeds. The combina- 
tion odometer/speedometer 
is powered by batteries or 
AC. Price is $145 ($118, kit). 
Aeolian Kinetics, Box 100, 
Providence, В.І. 02901. 


Heat cell 

Expose Texxor's Heat Cell to 
temperatures above 81 de- 
grees F and a chemical com- 
pound begins absorbing 
heat. Below that temperature 
it releases heat for hours. 
Among uses are solar-heat 
storage and waste-heat re- 
covery, says Texxor Corp., 
9910 N. 48th St., Omaha, 
Neb. 68152. 
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Little squirt 

Press the top of the Optica 
360 gently. A valve in the 
3%4-by-%-in. dispenser me- 
ters a precise squirt of lens- 
cleaning (and antistatic, anti- 
fog) fluid. The nozzle controls 
direction—no drip or spill. 
The dispenser sells in photo 
stores for $3.95. 


Starter enlarger 
Although it's designed for 
the amateur, with a 14-by-18- 
in. baseboard, the Beseler 
67CP enlarger covers a full 
Six-by-seven-cm (24 by 2% 
in.) negative. The standard 
condenser version is $200. A 
50-mm lens (for 35-mm negs) 
is $23. The Dichro 67 color- 
printing head is an extra 
$110. 
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Monocular 

Attach the Minolta 10-mm 
monocular converter to a Mi- 
nolta lens and you have a 
powerful high-quality tele- 
scope. The converter magni- 
fies the image five times. To 
figure total magnification, di- 
vide lens focal length by 10 
(a 300-mm lens would give 
30X). Price: $65. 


Chest pack 

Snug against your chest or 
waist, the Quick Shot holds 
your 35-mm camera securely, 
without bouncing, yet is 
ready for instant action with 
a tug on the Velcro strap. 
The padded nylon pack is 
$24.95. Maker: Richmond- 
Merritt, 1611 Pacific Coast 
Hwy., Redondo Beach, Calif. 
90277. 


Thermometer 

Plunk the probe of the Ome- 
ga CF-20 electronic thermom- 
eter into a solution and you 
can read off the exact tem- 
perature—Fahrenheit or Cel- 
sius—with a guaranteed accu- 
racy of +0.25 deg. And the 
reading comes in a safelight- 
red four-digit LED display. 
Price: $24.95. 


Control center 
For enlarging, the Darkroom 
Director offers start-stop. 
0.1—10-minute timer control 
with LED display and audible 
signals. For processing, its 
features include 10 program- 
mable steps of up to 100 sec. 
each. It's $99.95 from Spira- 
tone, 135-06 Northern Blvd., 
Flushing, N.Y. 11354. 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Day racer 


Sonar combines the comfort 
of an 11-ft., self-bailing cock- 
pit with the safety of a solid 
lead fin keel. Yet the large, 
sloop-rigged sail plan will 
satisfy serious racers, says 
Ross Marine (Darien, Conn. 
06820). Price: $7950. 


First of a new class, the 23-ft. 


Flying surfboard 
Soaring over waves, the 
Rocket flies faster than other 
sailing surfboards, says mak- 
er (Windsurfing Intl., Marina 
Del Ray, Calif. 90291). For 
greater planing speed, mast 
and daggerboard are moved 
aft, and twin skegs are added 
for directional stability. 
Price: $1095. 


Ореп-аіг galley 
A mahogany cutting board 
on this gunwale-mounted 
galley is handy for cleaning 
fish. The stainless-steel Fillet 
Galley is also sturdy enough 
to support a two-burner 
camp stove, according to the 
maker. It's $140 from 
McCraney Steel, 5253 McFad- 
den, Huntington Beach, Calif. 


Boom holder 

Find it hard to handle masts 
and booms when trailering 
your daysailer? This clever 
caddy attaches to the tran- 
som via the rudder fittings 
and holds as many as six 
masts and booms. The plas- 
tic caddy is $15 from Mid- 
west Aquatics, 7315 Lahser, 
Birmingham, Mich. 48010. 


Safe cummerbund 
Flotation belt has a tiny can 
of pressurized CO; that's trig- 
gered by water pressure. 
When immersed, the belt in- 
flates automatically, keeping 
even an unconscious wearer 
upright, says the Japanese 
maker. WTP Co., Box 82, 
Montebello, Calif. 90640. 
Price: $55. 


Add-on pump 

Need to add lubricant to your 
outboard's gear case? This 
simple lube pump should 
make the job mess-free. 
Though designed to fit one- 
gallon jugs of OMC gear-case 
lubricant, the pump should 
also work with similar con- 
tainers. It's $3.60 at Johnson 
and Evinrude dealers. 


---- 


\NNhats New 


IN TOOLS 


BY PAUL BOLON 


Fold-up rake 

A-Just-O Rake spreads or 
narrows to fit the chore. You 
adjust it with a single wing 
nut. Galvanized tines and alu- 
minum handle will outlast 
any other rake, claims the 
maker, Sharmil (36727 Saxo- 
ny Road, Farmington, Mich. 
48024). Price: $10.95. 


Sanding file 

This tapered file reaches rust 
spots or flaking paint in 
those hard-to-get-at areas on 
wrought iron or wood. File is 
faced with 3M's adhesive- 
backed sanding strips, avail- 
able in three grits. File sells 
for $4.52 with three strips; 
replacement strips are five 
for $2.72. 


Ratchet assist 

A sturdy reverse-ratchet han- 
dle boosts the torque of 
these big screwdrivers. With 
blades made of chrome-mo- 
lybdenum steel, this set can 
tackle the toughesf jobs, says 
its German manufacturer, 
Schlagring. Large set is 
$48.50 from Hopkins Prod- 
ucts, 121 Hawthorn Rd., Balti- 
more, Md. 21210. 


9% 


Saw table 

Saw Guide ІІ has а 25-in. 
crosscut capacity and a work 
fence to make angle cuts. 
Metal plate holding circular 
saw glides back and forth on 
metal rails. Table doubles as 
a router guide, too. Kit costs 
$70. Hirsch (8051 Central 
Park Ave., Skokie, ІІ. 60076) 
makes it. 


Cool iron 

Slide the tip out and the iron 
is turned оп. Retract the tip 
into its heat-resistant handle 
and it’s off. The Slide-Away 
40-W soldering iron can be 
safely stored right after use— 
even in a pocket, the maker 
says. $19.95. From Elec- 
tronic Tool, Claremont Ave., 
Thornwood, N.Y. 10594. 


Self-adjuster 

As you turn the handle of the 
heavy-duty Plattina wrench, 
the jaws snug down and 
grasp any bolt or nut from 
%- to 1%6-in. diameter. 
Wrench flips over to reverse 
turning direction. Price is 
$28.75, from Lynwood Dis- 
tributing, Drawer T, Midland 
Park, N.J. 07432. 


\Nhats New 


IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Intrusion alarm 


Elliptically shaped sound 
field of ultrasonic First Alert 
detects motion throughout a 
20-by-25-ft. room. It's more 
responsive than thin-beam 
systems, claims maker (Pitt- 
way, 780 McClure, Aurora, ІІІ. 
60507). Field adjusts for 
smaller rooms. Price: 

about $150. 


Ultra-thin stripping 
Wonderstrip maintains its 
flexibility at lower tempera- 
tures, claims its maker. Made 
of Mylar polyester film only 
0.002-in. thick, the tape fits 
into smallest gaps without in- 
terfering with door or win- 
dow operation. A 34-foot- 
long roll costs $4.99 from 
Manco Tape, Box 685, Cleve- 
land, Ohio 44107. 


Furniture system 
Options abound with lami- 
nated ip20 (20-mm thick) 
components developed in 
Germany: shelves, drawers, 
cabinets, mirror and glass 
combinations, wardrobes, 
files—even a pulldown bed. 
All assemble with a screw- 
driver. U.S. distributor: ip20, 
Box 12323, Roanoke, Уа 


Kerosene heater 
Space heater burns kerosene 
so efficiently it leaves no 
odor and requires no vent- 
ing, the maker claims. ALH 
(Box 100255, Nashville, Tenn. 
37210) markets the heater for 
use in homes, garages, or 
greenhouses. Safety features 
include: electronic ignition; 
automatic fuel cutoff if tipped 
or jarred; no pressurization 
of fuel tank; and dual-tank 
construction to limit spillage. 
Several models are UL listed. 
Maker also says unit heats at 
half the cost of electricity and 
40 percent less than gas or 
oil. Model J-380 at right is 
said to heat a 20-by-14-ft. 
room, burning a gallon of 
fuel every 17 to 23 hours. 
Models range in price from 
$140 to $240. 


Magnetic stormer 
A magnetized vinyl gasket— 
same as on refrigerator 
doors —sticks to a steel strip 
on the window frame for a 
perfect seal, says the maker 
of Magnetite. The window is 
available in three sizes, or it 
can be custom-fitted. Spalt 
Assoc., 275 Circuit, Hanover, 
Mass. 02339. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS. 


Voice commander 
Speak any of 64 commands 
into the mike and the black 
box (below the CRT) tells a 
computer what to do. It's a 
speech-recognition system 
that works with virtually no 
errors, according to a spokes- 
man from Heuristics (1285 
Hammerwood Ave., Sunny- 
vale, Calif.). Price: $3000. 


X-10 timer 

The X-10 timer is an add-on 
for BSR's X-10 remote-con- 
trol system for lights and ap- 
pliances. Just plug it in, and 
you can preprogram on-off 
times for completely auto- 
matic operation. BSR (USA) 
Ltd., Blauvelt, N.Y. $75. 


Video sentry 

There's no need to get up to 
answer the front door with 
this Zenith TV/surveillance 
system. It automatically pops 
on (or interrupts normal TV 
viewing) to show you who's 
there. Manual buttons (inset) 
let you talk to the caller, as 
well. Comes with outside 
speaker/camera. $399. 


Little LCD clock 


Need a little time? Try one of 
these Mity digital clock/calen- 
dars from LCD Microsystems, 
Inc., 8194 Nieman Rd., Shaw- 

-- nee Mission, Kans. 66214. 
The compact battery-pow- 
ered units come in a variety 
of colors, with stands avail- 
able for desk-top or auto use. 
Price: $30. 


Exercise computer 
Strap this Exercise Monitor 
to your bike handlebars or 
jogging treadmill and it will 
help you plan your physical- 
fitness activity. Digital display 
shows speed, distance (in 
miles or kilometers), elapsed 
time, and pulse rate. It's bat- 
tery-powered. $170 from Sears 
—you supply the muscle. 


Tiny color TV 

What's so great about this 
new Sony color portable? 
Not its size—which is why 
it's unique. It uses a 3.7-inch 
diagonal Trinitron tube in a 
cabinet that's just 424 by 11 
inches. The AC- or DC-pow- 
ered unit automatically scans 
channels. But not all is small: 
List price is $550. 
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FOR YOUR CAR 


BY ED JACOBS 


AMIFM cassette 


Jensen's compact А406 10- 
watt stereo receiver/cassette 
player fits most cars, features 
automatic tape reverse, inter- 
station muting, automatic lo- 
cal/distant switching, and 
separate controls for bass, 
treble, volume, fade, and bal- 
ance. Price: $289.95 


Electric fan 


Electric replacement fan with 
polypropylene blades mounts 
directly to your radiator. It's 
thermostatically controlled 
and has full manual override. 
Clova Auto-Products Ltd., 
Wyebridge House, Cores End 
Rd., Bourne End, Bucks SL8 
5HH, England. 


Bit kit 

S-K Tools’ 73509 Torx Bit set 
contains nine graduated bits 
for quarter-inch hexagonal 
nut drivers. They fit special 
Torx-type fasteners used on 
GM lights and exterior trim. 
$19.98. Tool Group, Dresser 
Industries, Inc., 3201 N. Wolf 
Rd., Franklin Park, Ill. 60131. 
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Compact-car hitch 
You can tow a trailer of up to 
4000 Ibs. behind your com- 
pact car with Reese's weight- 
distributing Mini Hitch. The 
ball mount is reversible and 
adjustable for both height 
and tilt. Price: $234. Reese 
Products, Box 1706, Elkhart, 
Ind. 46514. 


Gullwing storage 


Sport Box mounts in the sel- 
dom-used space in front of 
your mini-pickup's wheel 
arches. It provides seven cu- 
bic feet of lockable storage, 
without restricting rear visi- 
bility. Price: $295. Custom 
Fiberglass Products, 900 W. 
Coast Highway, Newport 
Beach, Calif. 92663. 


Pro tools 

Chicago Pneumatic's profes- 
sional-type CP 825/C timing 
light/timing-advance tester 
($99.95) and CP 966 electri- 
cal-systems analyzer 
($149.95) carry one-year full 
and five-year extended war- 
ranties. Chicago Pneumatic 
Tool Co., 501 Bleecker St., 
Utica, N.Y. 13503. 


Room . 
with a view 


When Bryce Fish of Middleton, Wis., 
decided to add a 20-by-20-ft. master- 
bedroom wing to his cramped home, 
he went all out. He and his wife 
wanted to combine the rustic charm of 
sleeping under the stars with the com- 
forts of a conventional bedroom. They 
couldn’t design in enough windows or 
skylights to satisfy their craving for 
fresh air, so Fish hinged both sides of 
his new gambrel roof to a steel ridge. 
Pull a lever, flip two switches, and 
each side of the roof slowly begins to 
rise into a gull-wing shape. 

The two 14-foot-long plywood- 
decked sections can be raised sepa- 
rately, and can be stopped in any posi- 
tion. At the top of their pivot, the 
eaves are a full 10 feet above the top 
plate of both walls. When the hydrau- 
lic jacks aren't supporting these sec- 
tions, they rest on the three-foot sta- 
tionary roof at either end. An overlap 
flange closes against a foam-rubber 
strip along the edges of these station- 
ary segments, and a plywood flange 
lapsthe top of the wall to complete the 
weather seal. Beneath the bedroom 
floor is an excavated basement within 
an all-wood foundation [see PS, Sept. 
"12).—Al Lees 
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Workshop basement under truss-sup- 
ported bedroom floor was excavated by 
knocking out adjacent garage wall. All- 
wood foundation uses treated plywood. 


b 


Raised roof, from inside before finished 
ceiling was applied, shows special split 
trusses and steel ridge beam. Hydraulic 
jack is centered on both roof sections. 


By AL LEES 


Charles Woods, a young architect new 
to our series, offers this modular un- 
derground structure. He calls it 
"third-generation Wright," because 
his mentor (and principle influence), 
Dennis Blair, was one of Frank Lloyd 
Wright's students at Taliesin. Wright 
was one of the earliest designers of 
earth-bermed homes. The illustration 
atright is by Randy Padorr-Black, an- 
other Blair apprentice, who was influ- 
enced by Wright's own renderings. 

This design is starkly simple, but 
with an elegance surprising in an 
earth-sheltered home that should cost 
about 20 to 40 percent less to build 
than a conventional house. Woods re- 
ports that he and Blair have just fin- 
ished a bermed house near Chicago 
that came in at a startling $25 per 
square foot! 

The basic four-foot-square module 
systematizes the plans, making them 
easier to read. Since much of the lum- 
ber (the roof and south-wall posts, for 
instance) can be precut, construction 
goes fast. 

Walls are concrete block, dry- 
stacked on a slab, then coated on each 
side with a fiberglass bonding agent, 
troweled or sprayed on. This facing is 
both the structural bond (much stron- 
ger than mortar) and the waterproof- 
ing. It's a DIY technique. 

The rest of the construction is sim- 
ple post, plank, and beam, which 
makes use of exposed structural 
materials as finished surfaces. All the 
glass is set-in-place tempered double 
glazing—cheaper than wood-framed 
patio-door sets. 

The house is heated by means of the 
simple direct-gain system used by the 
Pueblo Indians. The house is bermed 
on north, east, and west, but open to 
the sun on the south, with a 64-foot- 
long wall of glass. An insulating cover 
prevents nighttime heat loss through 
this glass. (There's also an air-lock en- 
try to cut down on infiltration.) And 
there's abundant thermal mass in the 
concrete floor and walls. R-40 insula- 
tion is in the sod-covered roof. 

Since no interior partitions are 
load-bearing, you have great flexibili- 
ty in laying out your rooms. 


How to order your plans 


One set of complete plans is $95; three 
sets—for financing, permits, and con- 
struction—are $125. Send orders and que- 
ries to Charles G. Woods, Natural Archi- 
tecture, 8424 W. Agatite, Chicago, Ill. 
60657; or phone (312) 625-8998. 

Popular Science Leisure Homes, a hard- 
cover book collecting over 50 homes in 
this series, all shown in color, is now 
available for $18.95 at bookstores or from 
PS Books, Box 2018, Latham, N.Y. 12111. 
Includes plans for Lockbox. 


PS leisure-home plan 
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Lasers aid quest < 
for more efficient w- 


engine combustion > 9 | 
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FUEL INJECTOR Е EA 


Beams probe gas flow 
inside cylinders to help 
reduce fuel consumption 


By E. F. LINDSLEY 


Livermore, CALIF. 


When I start the engine, you'll see 
the laser beam because the intake air 
has water vapor in it. That scatters 
the light." Dr. Sheridan Johnston, a 
combustion research scientist at San- 
dia Labs here, touched an electric-mo- 
tor switch, spinning the crankshaft of 
a small single-cylinder engine 

Peering through the engine's glass 
cylinder head, I could see a mirror- 
topped piston flashing up and down. 
Brilliant blue laser light lanced 
through a dime-size optical window on 
the cylinder head 

"What we're doing right now,” Dr. 
Johnston explained matter-of-factly, 
is measuring the fuel/air ratio in the 
spark-plug gap. The laser beam goes 
right through that gap. 

While Dr. Johnston made it sound 
routine, this measurement and other 
fascinating new diagnostic methods 
developed at Sandia have long been 
unattainable with much precision by 
engine designers. Sandia's combus- 
tion research team, which also in- 


Intense beam from laser at top of photo is 
reflected through a series of mirrors to 
modified engine (lower right). Engine, de- 
tailed above, has entrance and exit win- 
dows for laser beams, glass cylinder 
head, and mirror on piston. Setup enables 
researchers at Sandia Labs to measure 
density of molecules in engine with Ra- 
man spectroscopy. Light going to detec- 
tion system (spectrometer) is also shifted 
in frequency, registering gas temperature 
and composition. 
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cludes Drs. Dan Hartley, Peter Witze, 
Billy Sanders, and Mike Dyer, is de- 
vising laser techniques to photograph 
engine combustion, measure the 
speed of swirling combustion gases, 
and analyze the composition of those 
gases. 

The new techniques are important 
because, until now, engine design was 
based to a considerable extent on cut 
and try. Many facts about how gaso- 
line/air mixtures behave once they get 
into the cylinder, how fast they move, 
how the mixture is ignited, how the 
flame moves through it, and what 
chemical changes occur during com- 
bustion are incompletely known. Yet 
the more precisely detailed informa- 
tion design engineers have about 
these complex events that occur in 
milliseconds, the better able they will 
be to design clean-burning, more fuel- 
efficient engines. 

Don’t, however, expect to drive acar 
with an engine designed or built by 
Sandia Labs. “We leave most of the 
real engine tweaking to GM, Ford, 
and the rest. Our job is to give them 
the diagnostic tools,” said Dr. Witze. 
The new techniques are passed along 
to universities as well as car makers 
throughout the world. Since engines 
that will be developed with these new 
laser diagnostics are years down the 
road, car manufacturers are reluctant 
to talk about their engine-design 
plans. 

What makes laser beams so excit- 
ingly different from the probes, hot- 
wire anemometers, and sampling de- 
vices engineers have used for years? 

As Witze summed it up: "They're 
nonperturbing." He meant that most 


instruments and probes introduced 
into whirling combustion gases are 
about as subtle as sticking your finger 
into the swirl of a bathtub drain. Just 
as your finger alters the swirl, so the 
old standby instruments interfere 
with the conditions they are designed 
to measure. 

Laser beams don't do that. Nor do 
they burn up in the combustion-cham- 
ber heat or get coated with carbon. 
Equally important, since combustion 
events occur in hundredths and thou- 
sandths of a second, lasers, operating 
at the speed of light, can take a read- 
ing and feed it to a computer almost 
instantly. К 


Optical measurements 


Laser diagnostics enable engine de- 
signers to look inside test models of 
new engines and obtain: 

© Pictures showing the action of 
gases and flame during intake, igni- 
tion, and combustion for each degree 
of crankshaft travel. Laser shadow- 
graph movies provide these pictures 
(see sequence below). 

* Gas-velocity measurements that 
analyze the speed and turbulence 
characteristics of swirling gases, and 
pinpoint stagnant areas. Laser Dopp- 
ler velocimetry can make such mea- 
surements. 

* Air/fuel-mixture-ratio measure- 
ments that cut across sections of swirl- 
ing gases, and measurements at dif- 
ferent stages of piston travel. So- 
called laser Raman spectroscopy and 
Rayleigh scattering of laser light do 
this with great precision. 

* Chemical changes during com- 
bustion and identification of the gases 


Shadowgraph movies from a mirrored piston 


1.0 MILLISEC. 


6.6 MILLISEC. 


Laser light beamed through transparent 
engine top reveals swirl given to incom- 


ing charge by specially shrouded intake 
valve during a 10.3-millisecond interval. 


present. Again, Raman spectroscopy 
provides direct readouts. 

To understand how these optical 
techniques are used, you first need a 
better picture of the engines and test 
chambers used at Sandia. The glass- 
topped DISC (Direct Injection Strati- 
fied Charge) engine Johnston showed 
me is one of several similar units аб 
Sandia. 

The Sandia team members needed a 
simple combustion chamber into 
which they could feed premixed fuel 
and air, or inject liquid or gaseous 
fuels. They also wanted to control the 
swirling motion of the intake charge, 
move spark plug and injector around 
at will, and, of course, provide win- 
dows for the laser beam. A small, sin- 
gle-cylinder, air-cooled Teledyne-Wis- 
consin model-AENL engine was just 
right. 

One modification of the basic en- 
gine, besides the glass head and mir- 
ror-topped piston, is a linkage that ac- 
cepts the action from the original cam 
and moves the valves in and out radi- 
ally from the side of the head. This 
gets the valves out of the optical 
field. 

The DISC engine is teamed with an- 
other device called а Volkswagen 
combustion bomb. The German-built 
VW bomb is actually a sturdy canis- 
ter-like housing containing a combus- 
tion chamber about three inches in di- 
ameter and one inch deep. Each end of 
the combustion chamber is sealed by a 
thick glass window. There is no piston 
or other internal moving part. 


Computer timing 

This seemingly simple tool—basi- 
cally a sealed void sandwiched be- 
tween windows—is sometimes better 
than an engine for combustion re- 
search. Its instrumentation and tim- 
ing are computer controlled and ex- 
tremely accurate. On the engines, 
valve timing is a function of the usual 
mechanical linkages. Moreover, with 
the bomb, a laser beam passes directly 
through the chamber, without bounc- 
ing off a mirror and passing through 
the gas again before analysis. 

Shadowgraph movies, either tied to 
crankshaft position or in a timed se- 
quence, are enormously informative. 
By delaying ignition of gases in the 
bomb, their behavior in an engine can 
be simulated. Firing a laser beam 
through the chamber will capture gas 
movement on film. In the DISC en- 
gine, heat transfer from the gas to the 
glass head and mirror changes its re- 
fractive index and makes the swirl 
visible. 

Sandia researchers use the shadow- 
graphs to detect the effects of varying 
liquid or gaseous fuels, late and early 

Continued 
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spark timing, different spark loca- 
tions, fuel/air ratios, and different 
spark durations. 

Witze described one technique with 
lasers used to simplify measurements 
at the tremendously high speeds in- 
volved with combustion. It was devel- 
oped by Mike Dyer, a colleague, to de- 
tect when a flame front reaches cer- 
tain points in a chamber. “The indus- 
try used to,use an ionization probe to 
determine the arrival of a flame," said 
Witze. "But Mike takes a small neon 
laser, shines it through the chamber, 
and focuses on a detector. When the 
flame comes along, there's a change in 
the refractive index of the gas and it 
bends the laser beam so it deflects off 
the detector. From that you get the 
arrival of the flame and the thickness 
of the flame without disturbing the 
flow with an ionization probe," he 
said. 


Flame speed 


Witze described how four or five 
such lasers and detectors at known 
spacings can be set up to register as 
the flame crosses the combustion 
chamber. "That gives you flame 
speed, which you couldn't measure 
with a series of mechanical probes," 
Witze said. 

The various light-scattering tech- 
niques used for measurements were 
new to me. One of them, called Mie 


scattering, was the easiest to picture. 
Witze said he used minute particles of 
titanium dioxide (white-paint pig- 
ment), 0.2 micron in diameter, for Mie 
scattering. Introduced into the air 
stream, the titanium dioxide produces 
reflections as the particles pass 
through a laser beam. The scattering 
occurs when particles of solid matter, 
or liquid such as the water droplets in 
Johnston's engine, intercept the laser 
light. 

The tricky part of using Mie scatter- 
ing for laser Doppler measurements of 
gas velocity is deploying the laser 
beams so they produce a sort of picket 
fence of light and dark lines. As the 
tiny particles, carried by moving gas, 
cross the "fence," they flash only in 
the light areas, not in the dark. Mea- 
suring the frequency of the flashes 
caused by Mie scattering and relating 
it to the known frequency of the laser 
beam gives you a readout of the speed 
of the gas carrying the particles. 

Raman scattering, Witze told me, 
was discovered in 1928. "Nothing hap- 
pened with it for almost 50 years until 
the big lasers came along," he said. 

The drawing on page 98 shows the 
optical setup for a Raman spectrosco- 
py test. Light coming back from the 
combustion chamber is shifted in 
wavelength, which identifies the mol- 
ecule doing the scattering. Thus the 
Raman spectrum tells you what gases 


are in the chamber, how much is 
there, and the gas temperatures, since 
the latter also affects the wavelength 
measured. 

Sandia researchers are enthusiastic 
about Raman spectrometry's poten- 
tial, describing it as a "beautiful" ana- 
lytic tool. But the only problem, notes 
Witze, is that the cross section of the 
gas molecule is so small that the Ra- 
man signal of reflected light is very, 
very weak. "We literally count pho- 
tons [light]," Witze said. "Because of 
this, you have two choices: Either take 
a fairly long period to gather enough 
photons to be representative, or use a 
lot of laser power in a short burst." 


Scattered light 


After getting Mie and Raman scat- 
tering in mind, I was curious how 
Rayleigh scattering fitted into the pic- 
ture. Johnston explained that Ray- 
leigh scattering is much stronger and 
the light comes back at the original 
wavelength. Here, you're looking at 
how much scattered light comes back, 
a measure of the gas density by a di- 
rect count of photons. 

Similar work to that at Sandia is 
being conducted elsewhere, for exam- 
ple at the Harwell Research lab in 
Great Britain. Sooner or later, the ap- 
plication of laser diagnostics will have 
a major impact on the cars we will be 
driving. К Ш>) 


Swirling gases in engine register their уе- 
locity as split beam is refocused inside en- 
gine. Titanium dioxide particles added to 
charge scatter lighf in the light/no-light in- 
terference pattern from intersecting 


beams. Photomultiplier tube registers this 
Mie scattering, which establishes speed 
of particles and the gas. 


BEAM SPLITTER 


BACKSCATTER OPTICS. 


PHOTOMULTIPLIER. 
TUBE 


Rayleigh scattering of laser light is stron- 
ger than diagnostic techniques using Ra- 
man scattering. Rayleigh measurements 
can reveal gas density by direct count of 
photons. Scanning a small slice of beam 
during combustion provides readout of 
fuel/air ratio at that location. Technique 
does not show gas composition. 


HON LASER 


Shadowgraph movies made with see- 
through VW combustion chamber offer a 
double check of DISC-engine movies with 
more precisely controlled timing. Beam 
passes through chamber and needs no 
mirror. Combustion bomb is limited to 
single-shot experiment and must be evac- 
uated and recharged for sequences. 


AND-PASS FILTER 


POLARIZATION 
FILTER 


PHOTOMULTIPLIER-^ 
TUBE 
TO AMPLIFIER 
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Айіс retreat adds instant 
livability to an over- 
crowded house. These 
homeowners tucked a 
heat-circulating fireplace 
under the roof and 
"opened" the pitched 
ceiling with a pivoting 
skylight for light, air 


Basement stairs take on 
а sculptural flair when 
enclosed with cleverly 
applied paneling. These 
stairs partition off a fin- 
ished den from a furnace 
room/workshop, but sim- 
ilar facing can dress up 
against-wall stairs. 


Replace aging patio sliders with one of 
the new hinged types, in two, three or 
four panels. This triple — from Pease — 
features Quintessence: inch-thick insula- 
ting glass fitted for costly leaded look. 


Қам, Home- 
improvemen 
m 


Wood in wet spots — such as baths ar 
kitchens? Doesn't such exposure risk 
warping and rot? Not if you take advan- 
tage of the naturally-impervious woods 
(like redwood, above) or new treatments. 


Ї 


ШЫ 


Energy-saving lighting cuts down on 
not on glamour. Also in this sec- 
aring special logo at top right) 
‘how to install an insulated garage door, 
replacement window, soffit and fascia. 


IF RISING 
FUELCOSTS 
MAKE YOU 


DLUE, 
THINK PINK. 


Cheer up, things could get worse. < 

Тһе cost of fuel, for instance. It may double іп the 
next ten years.* 

But you can fight back. With an extra layer of pink 
Owens-Corning Fiberglas® а insulation іп your 
attic. Pink Owens- Corning $ is America’s 
best-selling insulation. Add § a little extra. 

Insulate your attic, walls % exposed 
to heat and cold, and floors * 4 
over unheated garages and 
crawl spaces. The way things are, 
it could be more expensive not to. 

Savings vary. Find out why 
in the sellers fact sheet on 
R-values. Higher R-values mean 


greater insulating power. 
FIBERGLAS 


* Source: Data Resources, Inc. C UAC Geottrey О-СҒ Corp. 198 
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up. So when this family transformed 
their lifeless basement into a living 
area, they made the stairway a dy- 
namic divider between two rooms— 
largely by notching the stair walls as 
shown. The framing was then covered 
with рю paneling іп а deeply- 
е 'ained boar ttern. At the stairs, 
UR HOME the paneling wae simply angled to 
match the wall cutouts. 

п The resulting staircase has а 
sculpted look. The through-the-wall 
| niche in the right wall can be left open 
в as a window or inset with a triangular 
mirror (as in the photo). The atmo- 

basement stairs — 
But there's no reason to duplicate 
thiseffect in your own home. Once you 
see that partitions can be formed into 
unconventional shapes—as long as 
By PAUL BOLON model basements, they tend ёо сопсеп- they aren't load-bearing walls—you 
trateon makingtheroomsdownthere can invent unusual designs. Even a 
Let's face it: Basement stairs are not as lively and bright as possible, but load-bearing wall, or a parade of na- 
the greatest attention grabbers. But leave the stairs hidden along a wallor ked lolly columns across your space, is 
the photo below tells a differentstory. packed into a corner. not an absolute limitation. In our ex- 
It's an ingenious redesign that makes What do you do, however, if the ample, the wall on the right encloses 
a centerpiece out of a drab necessity. stairs descend smack in the middle of а support beam held up by two col- 
When most people redecorate or re- the space? There's no covering them umns. Ё us 


UPGRADE YO 


Naked, riserless stairway was trans- 
formed into knockout shown here. Addi- 
tional problem facing remodelers was 
row of steel columns along right side of 
stairs, supporting an overhead beam. 
Framing of left partition was typical 2x4 
studding; 2x4's in angled portion of wall 
were faced with one-inch boards. Right 
wall was made of wider 2 x6's to hide row 
of lolly columns. Right angle of mirrored 
niche echoes notch cut into 2x4 wall. Bot- 
tom step was removed and platform step 
of lumber and %-in. plywood was substi- 
tuted. Risers were nailed between stair 
treads prior to laying carpet. Final step was 
to cover partitions with paneling whose 
lines parallel both sides of the angle—and 
to build matching buffet to left of stairs. 
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UPGRADE YOUR HOME 


Tuck a den and 
bedroom/study into 
an unfinished attic 


By JIM KERSTEN 
PHOTOS BY THE AUTHOR 


Attics conjure up images of dusty 
cardboard boxes and itchy insulation. 
But for lots of homeowners today, the 
attic offers the best source of extra 
space they need for a den, guest room, 
or home office. Inflation and expen- 
sive mortgages have curtailed “trade- 
up” homebuying, so more of us are 
working with what we have. And the 
steeply sloped roofs often found in old- 
er homes can be ideal for remodeling 
and reclaiming the little-used space 
below the rafters. 

The angled rafters and lack of heat, 
ventilation, and light make the attic 
seem a forbidding place to many peo- 
ple. However, several new products— 
skylight windows and efficient heat- 
circulating fireplaces, for example— 
have greatly enhanced the possibili- 
ties of transforming attics into attrac- 
tive rooms. Adding dormers in the 
middle of the roof is the usual way to 
get light, air, and extra head room. 
But converting an attic by building 
dormers is an expensive and time-con- 
suming method that doesn’t increase 
your floor area at all—and we didn’t 
have time to take on that kind of ma- 
jor construction project. 

After living through a couple of cold 
and expensive Chicago winters in our 
two story home, we realized that the 
money saved by beefing up our attic 
insulation alone would justify all the 
additional remodeling costs. We de- 
cided to insulate the entire attic and 
remodel most of the space into a den, 
half-bath, and guest bedroom/study. 
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The classic older-home attic—ready for between-rafters insulation and partitioning. 


We began our project by pulling up 
and discarding the linoleum previous 
owners had installed long ago, when 
they laid a floor for storage conve- 
nience. Although our heating bills 
told us that there wasn’t much insula- 
tion above the second floor, we were 
surprised to find that there was abso- 
lutely none under the attic floor- 
boards. It was just as well—if there 
had been insulation there, it would 
have been a messy job to remove it. 
Since we were going to fully insulate 
between the rafters, any insulation 
left in the floor underneath would 
only have isolated the attic from the 
warmth of the house in winter, and we 
planned to use the rooms all year. 

After removing the short collar 
beams not necessary to the roof struc- 
ture, we wire-brushed the rafters to 


remove years of accumulated dirt and 
dust. A coat of dark sealer was ap- 
plied, as the exposed rafters would be 
a major decorating feature of the at- 
tic. 

The six-in.-deep rafters were boxed 
into four-ft. sections to accommodate 
rigid urethane foam and to provide a 
continuous nailing surface for later 
paneling. We nailed 1x4's along each 
side of the rafters close to the roof deck 
and short lengths of 2x4's between 
rafters every four feet. The resulting 
box had a four-in.-deep cavity that 
was filled with reflective-faced rigid 
urethane. Cutting these four-by- 
eight-ft. sheets of foam to fit between 
the rafters for a tight seal was easy. (If 
you stack one-in.-thick panels, only 
the bottom panel need have the reflec- 

Continued 


Finished den (top photo) has feel of chalet: sloped ceiling, heat- 
circulating fireplace, skylight window. Bedroom (left) has knee- 
wall storage cabinets; ceiling is covered with board-pattern 
paneling. Parquet floor was laid in both rooms. Stairway (right) 
was paneled, and landing faced with same stone as fireplace. 
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Beauty thats 
_ more than skin deep. 


Li 


‘Architect: Wendell Lovet, FAIA, Seattle, Washington 


Olympic Oil Stain. Not only does it bring out the natural beauty of wood, but it 
keeps it looking beautiful. Year after year. _ 

The secret to lasting beauty lies іп Olympic’s rich linseed ой апа | 
natural woodtone pigments. Together, they penetrate the wood to preserve е 


beauty, in even the harshest conditions. 
See all 66 colors at your Olympic Dealer. Penetrates to 


He’s listed in the Yellow Pages. Or write Olympic, protect wood 
Dept. C., РО. Box 1497, Bellevue, WA 98009. beautifully. | 
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tive surface. Thicker sheets аге avail- 
able, too.) The R-value is much higher 
with urethane than would have been 
possible with fiberglass insulation, 
since rafter depth limited the space 
available. This insulation was extend- 
ed down the full length of the rafters 
to the eaves. Stud walls at the gable 
end of the attic were insulated with 
fiberglass batts. 


Heating 


Adding heat to an attic is a problem. 
Usually the furnace capacity is al- 
ready closely matched to the house— 
its size, the number and size of the 
windows, and so forth. If the attic is 
uninsulated—as in our case—or poorly 
insulated, it’s possible that remodel- 
ing and insulating will actually re- 
duce the heating needs of the house, 
even though you've increased the liv- 
ing area. So you may be able to rely on 
your present furnace and only run an 
extension duct to the new space. An- 
other alternative is to install electric 
baseboard heaters—the easiest way to 
add heat (it only requires running a 
few wires) but also the most expensive 
in fuel costs. 

In our case, since we wanted to keep 
costs and work to a minimum, we de- 
cided to rely on a heat-circulating fire- 
place. We figured that since these 
rooms were the highest in the house, 
they would not get too cool in winter. 
When we wanted to use the rooms in 
the evening, we could build a small 
fire that would warm up the area 
quickly. 

We chose a Heatilator #3138 fire- 
place as our heat source. This model 
has several features that make it a 
good supplementary source. For the 
do-it-yourselfer, it’s almost ideal. 
First of all, it’s a zero-clearance model; 
there’s no danger in getting it too 
close to any walls or other parts of the 
building. It’s completely safe. In fact, 
after it’s in place, you frame right 
around its metal housing with 2x4's 
to fashion a fireplace wall. 

The other great feature about fire- 
places of this type is that the prefab 
firebox and chimney sections are easy 
to install. In attics, particularly, it's a 
cinch, since the chimney passes 
through no floors to reach the roof, 
making long chimney stacks unneces- 
sary. I located our fireplace near the 
old furnace chimney in the attic. The 
roof opening was only about four feet 
from the top of the fireplace unit. The 
chimney kit included a ceiling sup- 
port, storm collar, and terminal cap 
with spark arrester. It took only about 

Continued 
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Prefab chimney from fireplace manufac- — roof's existing chimney. Precut flashing 
turer covers metal flue and complements _ included in kit only needs caulking. | 


Light-toned paneling was cut to fit be- меге flanked with recessed 1x4's to pro- 
tween rafters over urethane foam. Rafters vide continuous nailing ledger. 


Half-bath is tucked away under опе eave simplifying task of tying both drains and 
and directly over bathroom a floor below, water lines into existing plumbing. 


Parquet flooring comes іп sections that аге self-aligning. Sec- 
tions set into mastic spread on subfloor with notched trowel. 


a day to set the fireplace up and mount 
the various parts of the chimney. Up 
on the roof, I topped the metal flue 
with a prefab housing that comple- 
mented the existing masonry chim- 
ney. 

I also installed a flexible metal duct 
up through the roof—just like a 
plumbing vent—as an outside source 
for combustion air. With the fire- 
place’s glass doors shut, the unit will 
draw outside air so it doesn’t vent air 
that has already been heated by the 
house furnace. 

Final installation step for the fire- 
place was to construct the 2x4 stud- 
ding for its circulating vents. After 
the frame was built and ducts hooked 
up, a test fire was laid and all connec- 
tions checked for a good fit. 

Both the walls on the stair landing 
and the chimney facing were finished 
with a masonry veneer called Califor- 
nia Driftwood. In each installation, 
hardboard sheet backing was first 
nailed over the 2x4's and then cov- 
ered with 25-1Ь. asphalt felt. Next, an 
overlapping course of rock lath was 
nailed up and a scratch coat of mortar 
applied. After the mortar set, the ve- 
neer stone was cemented in place. 


Skylight window 

We chose a Velux window as a dor- 
mer substitute, because it seemed to 
combine with the normal shape of the 
attic to produce an A-frame chalet at- 
mosphere. More than any other fea- 
ture, the big window made the den 
feel like a special room with a charm 
all its own, rather than like a confin- 
ing attic. 
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UNDER-EAVES STORAGE 


It wasn't even necessary to get out 
on the roof to install the window. 
First, the outline of the window's 
rough frame was sketched on the 
sheathing. The big window made it 
necessary to cut about a four-foot sec- 
tion out of one rafter. After the rafter 
was cut, the rough frame was con- 
structed by boxing the opening: Dou- 
bled 2x6 headers were installed top 
and bottom, spanning the full 
rafters, and 2x6 “part” rafters were 
nailed between the headers along the 
full rafters. The roof sheathing and 
shingles were cut away and the win- 
dow bolted into the opening. Working 
with the sash out, it was easy to in- 
stall flashing around the frame from 
inside. 

The window features triple-layered 
thermal pane construction and a 
built-in shade to reflect summer sun. 
The window opens at the top and ro- 
tates 180 degrees around center piv- 
ots, which makes it easy to clean both 
faces. 

Wall partitions in the attic were 
made from 2х4' in the usual way. In 
addition, knee walls were constructed 
near the eaves along the bedroom’s 
full length. Cabinet doors were in- 
stalled at several intervals along this 
low wall to provide extra storage 
space. 

After the framing was up, electrical 
wiring for outlets and lights was in- 
stalled. Water lines for the half-bath 
were routed up through the walls and 
floor from the bathroom directly be- 
low, and drains were connected with 
standing pipes. 

In the bedroom/study, Masonite- 
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UNDER-EAVES STORAGE 
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Storage space is still available at sides of bedroom and in unfin- 
ished end of attic beyond bath, as this floor plan shows. 


brand prefinished paneling with a 
rich-textured wood grain was cut and 
fitted between the stained rafters to 
cover the insulation. The paneling 
was applied horizontally, creating the 
effect of long, laterally running roof 
boards. 

In the den, a white Masonite-brand 
paneling was fitted between rafters, 
and a dark, board-pattern paneling 
was used on the walls and stairwell. 
About an inch of the rafters was left 
exposed. One-by-four battens, stained 
to match the rafters, were nailed over 
the paneling joints of the ceilings in 
both rooms. The dark plank-pattern 
paneling was applied vertically on 
most walls. A colorful stained-glass 
panel was hand-fitted above the door- 
way. 

Final step in the remodeling project 
was to lay the floors. Quarter-inch 
hardboard was applied over the entire 
floor to even it up. The 4х4 pieces of 
underlayment made a smooth base for 
the Sykes parquet flooring used to 
cover all but the bathroom floor. A 
single chalk line was snapped down 
the center of the attic; then self-align- 
ing sections of parquet were laid in 
quick-drying mastic as the glue be- 
came tacky. Working around the 
growing perimeter of the new floor, we 
quickly finished the room. us 


MANUFACTURERS' LIST 

Fireplace and prefab chimney from Heatilator Fi 
places, Box 10360, Des Moines, lowa 50306, Skylight 
window from Velux-America Inc., 74 Cummings Park, 
Woburn, Mass. 01801. Veneer stone from 

Stucco Со., Box 237, Napa, California, 94558. Parquet 
flooring from 6 9, Warren, Arkan- 
Sos 71671. Paneling and hardboard underlayment rors 
Masonite, 29 N. Wacker Drive, Chicago, Illinois 60606. 
Shelving hardware from Kirsch, 309 Prospect St., Stur- 
gis, Michigan 49091. 
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By EVAN POWELL 


Even if you lock your garage door, 
Т your attached house could still get 

Ш 1 robbed—of valuable heat. Most such 
UPGRADE YOUR HOME doors are an open invitation to drafts 
and winter cold. My old door was no 
exception, so I installed an insulated 


Insulated garage door recently introduced by 
J. C. Penney. 


The polyethylene, aluminum-frame 


ага e door door is made with tough inner and 

outer panels. While mine uses an air 

barrier between the panels, others are 

p ugs а major heat leak available with a polystyrene foam- 
core insulation. 

Installation is more critical than 
with a conventional door, since each 
panel must interlock to prevent air 
flow. The photos show some of the ma- 
jor steps and a few tips learned in the 
process. 

A heavy-duty seal is included that 
attaches to the bottom panel. That 
should be sufficient for floor contact, 
but you'll have to provide your own 
seals for the sides and top. I used a 
large, hollow-core window seal from 
Stanley. When you're done, the poly- 
ethylene panels can be painted with 
exterior latex enamel if you don't care 
for standard white. 

During the past winter, I watched 
the door actually pulsate from night 
winds. But when I passed my hand 
across and around the inside of the 
door, I found it kept infiltration to a 
minimum. While it's R-value can't ap- 
proach that of a four-inch insulated 
wall, it's certainly far superior to a 
conventional panel garage door. 
Price: $170 to $610, depending on door 
width (eight-18 ft.). u 


" \ 


All roller brackets (there are four different Bottom panel is installed first, leveled, 
types) should be temporarily laid oneach апа temporarily nailed in place. Succes- 
panel before permanent assembly. Use а sive panels are stacked on top until door is 
thread-locking compound on bolts. complete, and then fastened securely. 


With all panels in place, rollers are posi- 
tioned in brackets, track is installed, and 
nails are removed. Note above how pan- 
els interlock, as shown in side view. 


With an automatic door opener, a wood 
or metal header must be installed across 
the upper panel to spread stress equally 
throughout the aluminum frame. 
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UPGRADE YOUR HOME 


Trade an 


eyesore air conditioner 


for a new 


stationary 
window 


A six-foot window solves 
a decorating problem: 
replacing an old А/С unit 


By MIKE BURZESI 
PHOTOS BY JOHN KEATING 


The air conditioner in my den was a 
through-the-wall installation original 


with my 10-year-old home. The unit 
had gradually become a source of en- 
ergy-wasting leaks, requiring meticu- 
lous recaulking and resealing each 
winter, It was also quite close to the 
floor—not the best location for opti- 
mum air circulation. When I recently 
bought a heat pump, which provided 
central air conditioning, I decided to 
get rid of this inefficient eyesore. 


Vertical window (left) replaced through-the-wall A/C unit 
(above), which was an eyesore on the exterior wall (inset). 


Its removal posed a decorating prob- 
lem, however. The 18-by-26-inch hole 
it left was too low on the wall for prac- 
tical use, and the style of paneling in 
the den was no longer available for 
matching. It looked as if I might have 
to recover the entire wall, and Га һауе 
a patch job, too, on the exterior wall. 

The solution was a six-foot-tall An- 
dersen Perma-Shield window, narrow 


b 


First step after re- 
moval of A/C was to 
draw rough opening 
on paneling (1), add- 
ing % inch for clear- 
ance. Pilot holes were 
drilled in upper cor- 
ners (2) to allow saw- 
ing in both directions. 
Keyhole saw was 
used to cut paneling 
back even with studs 
(3). Middle stud and 
bracing were then cut 
with saw and chisel, 
and removed (4). 
Small pilot holes 
were drilled in upper 
corners through 
sheathing (not 
shown) and frame 
opening drawn on 
siding. Siding was re- 
moved to width of 
window, and sheath- 
ing cut from inside 
(5). After top 2x4 
header was installed, 
window unit was 
lifted into opening 
(below left), aligned 
with shims, and se- 
cured to frame. Sid- 
ing was replaced up 
to casing, and joint 
caulked. Insulation 
was stuffed into shim 
space between frame 
and studs from in- 
side. Clam-shell 
molding covered 

“ frame-panel joint. 


o тез 
postale. 


—MÀ 


enough to fit snugly between the ex- 
isting studs. Its double-pane construc- 
tion would keep it from adding to the 
heating bill, and since this model 
doesn't open, it seals perfectly. 

Installation was simple—virtually 
the same as installing a new window 
in a solid wall. The only trick: Before 
you start, pull the insulation out of 
the upper wall cavity and check the 
space with a flashlight so you don't 
drill or saw through any electrical 
wires. 

I added a Flexalum decor blind to 
shield out summer sun. The outcome E 5 EN = 
of my project is a quieter, brighter Extra felt is tacked оп around roughopen- Finished window is shown with relaid 
room with a decorative flair. GE) ing before window is lifted into place. siding. Vinyl frame needs no painting. 
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Skip the painting — 
install a 


soffit and 
fascia 


UPGRADE YOUR НОМ! 


Under overhangs, soffit material is sup- 
ported at wall by a channel runner. Use a 
leveled chalk line to position the runner, 
and nail it every 12 inches. 


At inside corners, install two runners 
back-to-back. Miter soffit panels to 45 de- 
grees and slide them into channels. 


To make an outside corner in fascia, use 
tin snips to cut 90-degree notch in bot- 
tom. Score back lightly, bend backward. 


New soffit material should not prevent 
good air flow to attic space. Prefinished 
soffit usually comes either partially or ful- 
ly perforated. 
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Remember all that delicate painting 
you did last year on the eaves’ trim? 
Sure you do—that’s the part that’s 
peeling off this year. Fortunately, 
there is a better way. For well under 
$1 a square foot—and about the same 
amount of time and effort it takes to 
paint—you can install soffit and fascia 
panels. They’re prefinished alumi- 
num strips that come in a variety of 
colors and forever cover trim and over- 
hang areas. Installation is not diffi- 
cult—as demonstrated below. The 
materials are from Hunter Douglas, 
which could—and did—write a book on 
the subject. Hunter Douglas, Box 61, 
Roxboroa, N.C.—W. J. Hawkins 


үзү. 
Cut soffit panel to width required and 
push one edge into channel at wall. Nail 
outside edge to existing under-eave 
wood. Next panel covers nails. 


Fascia panels cover roof-edge woodwork. 
Nail top and bottom every 16 inches. Ad- 
jacent panels overlap by about an inch. 


For inside corners, cut one inch off bot- 
tom, lightly score front, bend forward. 
Overlap with next corner piece at bend. 


UPGRADE YOUR HOME 


Replace your old 
aluminum slider with a- 


inged 
patio door 


It's a new trend—a return 
to the traditional elegance 
and ease of French doors 


By AL LEES 


Thinking of replacing that aging, 
metal patio door before another 
winter freezes it tight again? There’s a 
new option on the market: Many qual- 
ity door manufacturers are now offer- 
ing units, sized to fit existing rough 
openings, that look like sliders but act 
like swingers. One of the big panels is 
hinged just like an entry door. The 
idea harks back to the once-familiar 
French doors that the sliders replaced. 
But the new hinged versions are far 
more energy efficient, with double 
glazing and factory-applied weather- 
stripping to minimize infiltration. 

These new doors are superior to reg- 
ular sliders, as well. Since they’re eas- 
ier to open and close, they cause less 
winter heat loss because you get in 
and out faster, opening less of a gap to 
icy blasts. And they offer greater secu- 
rity, since the access panel is more 
truly lockable (burglars can’t quietly 
lift out the panel as they often do with 
flimsily latched sliders; and you don’t 
have to fiddle with bar locks). Most 
swingers come with full-inch-deadbolt 
locks, and are sturdily mounted on 
three or four entry-door hinges for 
consistent snug closings. 

These new systems are available in 
a range of double- and triple-panel 
sizes to fit into rough openings five, 
six, seven-and-a-half and nine feet 
wide. The six-foot width is most com- 
monly used for replacements because 
it fits into the typical opening framed 
for metal sliding doors—as in our pho- 
tos of the brick house, above. 

Continued 


PHOTOS COURTESY ANDERSEN CORP. 


Measure width of rou 
sure replacement uni 


Remove the metal door frame after lifting 
out and discarding old sliding and fixed 
panels. This leaves rough opening. 


SHEATHING 
‘COVERED. 
WITH FELT 


NEW DouBLED 
2x6 OR 220 HEADER 


INTERIOR 
WALL WITH PLYWOOD CORE 


13" LONGER THAN 
ROUGH OPENING 


єзөтчө 
HEADER. 
Suri 


OPTIONAL. 
212 BLOCKING 


——— ы =| 
BEFORE SETTING DOOR FRAME == 
IN PLACE 


RUN DOUBLE BEAD. 


gh opening to make 
it will fit. If too nar- 


row, widen and reframe as sketched. 
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Іп a situation like this, it’s best to 
select a replacement unit that fits the 
existing width as closely as possible; 
adjusting such an opening would in- 
volve major work. With а wood- 


framed-and-sided house, however, 
you've more freedom of choice. It’s not 
that hard to widen an existing open- 
ing by trimming a stud or two back 
and beefing up the header to support 
the structure above. In our first sketch 
we assume that you'll retain one side 
of the existing opening, so will only 
have to reframe the opposite side. 
Your new header must, of course, be 
continuous, resting atop a jack stud at 
each side. Whether you make it of 
2x6's or 2x 8's depends on the span 
and the weight to be supported. You'll 
want to sandwich a strip of plywood 
between the two boards, nailing from 
both faces. 

Incidentally, nine-foot-wide triple- 
panel units fit existing openings for a 
single-car garage, so remodeling an 
attached garage into living space be- 
comes a fairly simple job. 

The National Woodwork Manufac- 
turers Assn. tells me that members 
who make hinged patio doors will cus- 
tomize the units to your order. The op- 
erating panel may be had on either 
side of a double-door unit or in any 
position in a triple unit. Since most 
hinged doors swing inward, you'll 
want to decide in advance which side 
interferes least with your furniture 
arrangement. (Ofthe examples shown 
on page 116, Ideal and Morgan ship 
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SHIMS BETWEEN 


DOOR FRAME AND STUD АТ SHIMS 


preassembled units, ready to tip right 
into the rough opening—as with the 
Pease unit above. Maywood’s units 
come knocked down, requiring on-site 
assembly.) 

To remove the old door, force the 
flat tip of a small pry bar under the 
interior trim or casing and gently 
loosen. If you work carefully to avoid 
cracking, you may be able to reuse the 
old strips. Next, unscrew the head 
stop (the inner strip holding the oper- 
ating panel in place). Slide the panel 
toward the center and lift it off its 
track. 

Remove the parting stop in the cen- 
ter of the head jamb and unscrew any 
brackets holding the stationary panel 
in place. Pull it away from its jamb 
and lift it inside. Look for and remove 
all screws holding the old metal frame 
in the opening, then pry it loose from 
the sill at each side. Pry the top of the 
frame and the sill loose. Use a putty 
knife to scrape away old caulking 
around the opening; sweep the sill 
clean. 

Fasten your new unit in the opening 
temporarily and open the door to see if 
it clears the floor. Most sills provide 
clearance for an inch of carpet and 
pad, but since the bottom of your oper- 
ating door can't be planed, you'll have 
to nail a shim strip across the sill if 
bindings a problem. Remove the 
unit. 

Run beads of caulking across the sill 
(or subfloor), set the bottom of the new 
frame in the caulking, and tip it into 


Tip new prehung unit in place (that's a Pease 6-ft.-wide double- 
panel unit at left) and anchor in rough opening. Sketch shows 
how to shim (with tapered shingles or bevel-siding scraps) and 
nail a wood frame. Step on bottom of frame to set it into contin- 
uous beads of sealant across sill. Caulk side joints, flash top. 


position. Check the sill to be sure it's 
level, using thin shims, if necessary, 
toraise a low section. Use your level to 
plumb the frame, and check for uni- 
form clearance (about % in.) between 
swinging door and head frame; a wide 
gap at one end indicates a racked, out- 
of-square frame. Insert shims be- 
tween side jambs and the rough fram- 
ing at top, center, and bottom, as in 
sketch above. Push the exterior casing 
firmly against the wall while you nail 
the jambs to the studs at the points 
where shims were inserted. Check 
jambs with a straightedge to be sure 
nailing has not caused them to bow. 
Now, nail into the header through the 
head jamb. 

Stuff insulation into the gap around 
the frame on the inside (after trim- 
ming shims flush) and nail the interi- 
or casing back on. (If your wall is 
thicker than the usual 4% in., you 
must order jamb extenders from the 
dealer to bring the inside of the frame 
flush with the wall.) 

Complete the job by applying a bead 
of caulking around the exterior of the 
frame where the exterior casing 
presses against the siding. For ex- 
treme exposures, you may want to slip 
a flashing strip under the siding be- 
fore installing the new frame, bending 
it down over the head casing after in- 
stallation is complete. Standing water 
on this casing can cause rot problems. 


Color photos of many types of hinged 
doors appear on the following page 


SKETCH DATA SUPPLIED BY NAT'L WOODWORK MFRS. ASSN. 


Whether-you're replacing one leaky, drafty window 
or a houseful of worn-out energy wasters, Andersen® 


Perma-Shield* windows offer exactly what you need: 
Quality. 
Trim, beautiful Perma-Shield windows are more than 
what need: just replacements. Тһеуте the same high-quality 
you windows that Andersen has been building for over 75 


years. The same windows used in new homes. 


е Fuel savings. 
Abetter window. @ Solid wood core provides maximum insulation. 
(2) Two panes of glass, not just one, to cut heat loss. 


(©) Optional triple glazing system available to cut heat 
loss even more. 


Weathertightness. 


@ At least two times better at sealing out leaks 
and drafts than air-infiltration stan в require.* 
Low maintenance, long life. 

[9] With a tough, rigid vinyl exterior in either white 
or earthy Terratone color, these windows won't rot, 
rust or corrode. Won't need painting every lew years. 
(Gliding windows available in white only. Double- 
hung sash has a long-lasting, low-maintenance finish.) 


Quick, custom installation. 
The Andersen window replacement system custom-fits 
stock size Perma-Shield windows to virtually ап; 
window opening. There's no waiting for special-sized, 
custom-ordered windows. 
Get a better window the second time around. 
Tell your replacement/remodeling contractor 
to use Andersen Perma-Shield windows and gliding 
doors. Or see your Andersen dealer. He's in the 
Yellow Pages under “Windows.” 


Andersen Perma-Shield windows are available in these styles: 


Casement. Awning. Gliding Double-hung. 


The beautiful way to save fuel” 


Anderseri Windowalls 


In 


To: Andersen Corp., Box 12, Bayport, MN 55003 


Please send a FREE COPY of the Andersen guide 
to window and gliding door replacement. 


Free! 


Get exactly the 


| 

| 

| 

| 

| 

Name | 
Address | 

information you | 
| 

| 

| 

ad 


need to replace City. 
your windows! State Zip. 


"ЖМА Indastry Standard 5. 273. 80000 Copyright © Andersen Corp. Bayport. MN 1980. 


v 


Replace your old aluminum slider 
[Continued] 


There's a swinger 
to match any patio 


MORGAN Want a four-panel system? 
Pair matching doubles. SwingSets above 
are mirror-imaged, with mullion-hinged 
doors (inset shows one double). They 
come 5 or 6 ft. wide; Morgan also offers 
three-panel versions, 7 ft. and 874 ft. wide. 
Wood can be stained inside, painted out- 
side, to match your woodwork. Snap-in 
grilles (removable for cleaning) optional 
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PEASE Steel-clad door system is more energy efficient than it 
looks. Those glamorous hand-beveled panes—called Quintes- 
sence—are inch-thick insulating glass. System is modular for re- 
placing 6-ft. sliders; comes in single, double, or triple panel 


IDEAL All-wood system includes frame and panels—plus 
weatherstripping, screen, hardware. Glass is Y?" tempered insu- 
lating (two 14” panes with 74" dead-air gap). The 6-ft.-wide two- 
panel and 9-ft.-wide three-panel units can swing any panel 


MAYWOOD Lumber is top-grade west- 
ern pine, wood-preservative treated. 
Screen door (not shown) slides on alumi- 
num track. Diamond or square grilles. 


For more information on the Pease door, write P. 
Co., Ever-Strait Technical Ctr., 11560 Rockfield Ct., 
cinnati, Ohio 45241. Data on all other doors shown is 
available from National Woodwork Manufacturers 
Assn., clo SR&A, 355 Lexington Ave., New York, N.Y. 


Elmer's 


Grabs instantly. 


as 


© 


o Elmer's. When results 


x 


Carpenter's Wood Glue. 


How the pros make it 
look easy. 


Even do-it-yourselfers can do it like 
pros with Elmers" Carpenters Wood Glue 

Its specially made to penetrate both 
hard and soft woods. grabs instantly, yet 
you can still realign the joint before it sets. 
After drying. it forms a heat and water 
resistant bond thats stronger than the 
wood itself 

Elmer's Carpenters Wood Glue is 
also sandable, paintable and resistant to 
gumming. Whats more. its solvent-free, 
non-toxic* formula quickly washes off 
hands and wood with water. 

Now what could be easier than that? 


25 of the Elmers Dollhouse. please send $2.00 in check 

ey order (no cash or stamps) to: Elmers 
Dollhouse, P.O. Box 157, 
Hilliard, OH 43026. Allow 

up to 6 weeks for delivery. 


‘Substances Act А 


Today, the efficiency of dome construction makes more sense than ever. Save on 
construction costs by building it yourself with the help of Cathedralite's extensive owner- 
builder assistance program. Continue to save, because a Cathedralite Dome reduces 
heating and cooling bills by 30% to 50%. 

Building permits are simple to obtain. A strong easily assembled Cathedralite Dome shell kit 
meets local building codes. See research recommendation #2396-P of the International 
Conference of Building Officials. 


With a wide range of floor plans and configurations Cathedralite Domes offers a realistic, 
attractive solution to your housing needs. 


Write for our 36 page full color book on 
Cathedralite Dome Homes and the name 
of your nearest dealer. Please enclose 


® 
САТНЕОНАЫТЕ Cathedralite 


Domes 


84.00 to cover handling & mailing. Floor 
plans & kit prices included. 


Franchises 
Availabl 


Dept. P - P.O. Box 939 


Capitola, California 95010 
(820 Bay Avenue, Suite 302, Capitola, 
California 95010) 


"Because Cathedralite domes have 
no load-bearing interior walls our 
imagination was our only limit." 


"A Cathedralite Dome gave us the 
design flexibility to create exactly the 
home we had always wanted. By 
building it ourselves, we saved on 
construction costs. And, our energy 
use has been substantially reduced. 
We are very proud of our owner-built 


home" Seve ы Eleso 


Distributors throughout the U.S. 
To visit a model, contact us for 
your nearest distributor. 

(408) 462-2210 


[| | 
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UPGRADE YOUR HOME 


you can now use 


wood in 
wet spots 


Kitchen, bath, and vanity — 


DESIGNERS: DON AND VIRGINIA SEVERA 
Cabinet doors and drawers are faced with 
%-in. all-heart redwood ply, trimmed with 


ARCHITECT: JOHN ROHOSKY 


Open plank shelves on far wall of this 
eight-by-nine-ft. kitchen contrast with 
closed cabinets that sport diagonal-red- 
wood doors, framed in pine. Many coats 
of polyurethane seal all these woods. 
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redwood 1x2's. Finish here is 1:1 solution 
of linseed oil and turpentine. 


DESIGNER: RICHARD M. DAVIS 


Redwood plywood paneling is used on 
walls and within skylight well ofthis mod- 
ern kitchen. Redwood-paneled work is- 
land and white plastic-laminate counters 
give ample work space. 


Choose the right wood 
and finish to banish fear 
of warpage or rot 


By WILLIAM J. HAWKINS 


Plastic laminate, tiles, and lots of sil- 
icone sealer—those have been the usu- 
al main ingredients in decorating a 
bath, vanity, or kitchen. But now 
wood can warm up the cold-appliance 
look of those wet spots around the 
home. 

Installed correctly—and with the 
right finish—wood surfaces can easily 
withstand the water, humidity, and 
soiling that are the daily lot of baths 
and kitchens. 

Some woods—such as redwood and 
cedar—have a natural immunity to 
rot and decay. But now you can choose 
other woods instead, if you protect 
them with the right finish. As shown 
in the photographs (many from the 
California Redwood Assn.), walls and 
ceilings are covered with planks, 
flooring, and plywood—usually fin- 
ished with four or five coats of clear 
flat or satin polyurethane or alkyd- 
resin varnish (see table at end of text). 
Ready-made cabinets for these rooms 
can be ordered in a variety of woods 
with a prefinished surface that's certi- 
fied to resist moisture. The Haas cab- 
inets shown here boast a five-step fin- 
ish that can take scrubbing. 

Buying redwood is not like picking 
up a 2x4. Since it's to be for indoor 
use, pay particular attention to the 
grain and grade. 

There are two main grains avail- 
able: vertical (parallel grains running 
down board) and flat (cut tangent to 
growth rings, with the wavy, rippled 
patterns you normally associate with 

Continued 


In bath above, tongue-and-groove 1х6- 
in. redwood boards cover all walls. The 
special edge treatment gives joints that 
create patterns. Natural light enters 
through angular skylight. 

ARCHITECT: ENDRE BARTANY! 


Modular wall units combined with prefin- 
ished vanity bases (right) offer attractive, 
practical way to optimize storage space in 
bathrooms. Custom-planned design has a 
built-in look when assembled. 

HAAS CABINET СО. 


Everything below this ceiling of 2x6 knotty-pine floorboards іѕ Master bathroom uses clear-grade 1x6 redwood boards to pan- 
redwood. Diagonal and horizontal wall planks are %х4-іп. con- еі cabinets, tub platform, and walls up to cathedral ceiling. Its 
struction common grade—one of lower-cost garden grades. characteristic tan sapwood streaks add a lively pattern. 
DESIGNERS: DON AND VIRGINIA SEVERA DESIGNER: MJM ASSOCIATES 


WHEN DOES 

A CHEAP 
SAW COST 

TOO MUCH? 


Unfortunately, when looking for a chain What's more, Stihl saws start, and that 
saw, many homeowners are rather shortsighted. ability alone sets them apart from an amazing 
They buy a bargain saw. And before long it number of competitors. Even the little things 


breaks down, costing twice as much in repairs. like Stihl's balanced fuel and oil tanks, front and 
The solution, of course, is toinvestina rear hand guards and automatic oil pumps 
Stihl® And then look forward to many yearsof аге not to be found on some competitive brands. 


dependable cutting Which brings up yet another particularly unique 
Stihl engineers have spent more thana — Stihl feature. 

half century developing saws that are right for All Stihl saws are designed to last many 

today. As a result, Stihl saws run smooth, strong times longer than the so-called bargain saws. 

and quiet — characteristics which are rare And in that light, isn't anything less than 

enough by themselves, much less combined a Stihl overpriced? 


STIHL 


The World's Largest Selling Chain Saw 


For your local dealer's name call toll-free 1-800-528-6050 Ext 8 Ext 1430. For sales and service, see the Yellow Pages under "saws." 


FOR SALES AND SERVICE 


SEE YOUR NEAREST STIHL' DEALER. 
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Wood in wet spots 


[Continued] 


wood grain). Both types are mixed in a 
lumber order unless you specifically 
request one type. The overall appear- 
ance of the paneled area will also be 
affected by the type of edging used on 
each board. Square edging (allowing 
boards to butt against each other), for 
example, will create only very subtle 
shadow lines. Shiplap. or beveled 
grooved edging, creates a bolder joint 
line. 

By choosing a particular edge and 
combining it with various-width 
boards (they come four to 12 inches 
wide and up to 20 ft. long), you can 
create your own custom wall pat- 
tern. 

Two lumber grades are recommend- 
ed for indoor use: clear all-heart, 
which allows only heartwood, and 
clear grade, with sapwood streaks. 
Neither has knots on the graded-face 
side, but you may find some small 
tight knots on the back. The texture 
should be specified as "surfaced" for 
lumber that is planed smooth, or "re- 
sawn" for lumber with a rough face. 
And, for maximum stability in high- 
moisture areas, it should be certified 
kiln-dried. 

Boards can be installed using glue 


or nails. (Use only hot-dipped galva- 
nized, stainless-steel, or aluminum 
nails to avoid any chance of rust 
stains.) Use eight-penny finish nails 
on the face; six-penny nails for blind 
nailing %- and one-inch lumber. 

Most horizontal boards can be in- 
stalled directly over exposed studs; 
vertical or diagonal applications call 
for additional furring strips, 24 inch 
on center minimum. Walls in wet ar- 
eas should have a six-mil polyethyl- 
ene film stapled across studs or fur- 
ring, directly under the paneling, to 
serve as a vapor barrier. 


Ready-made units 


Unless you're a skilled craftsman, 
don't try to make cabinets or wall 
units yourself. You'll save time and 
aggravation by buying preassembled, 
prefinished units and installing them 
yourself. 

Usually, they come as modules— 
you choose separate pieces and mount 
them together for a built-in, one-piece 
appearance. 

Many types of wood or wood veneers 
are available. But, after choosing the 
one you like, make sure it has a finish 
suited for wet spots. Many companies 


HAAS CABINET CO. 
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ARCHITECT: LAWRENCE SIMONS 
Random-length redwood paneling on 
ceiling amplifies the feeling of depth in 
this bathroom. Counter top has built-in 
double sink basins. Standard wall mirrors 
are trimmed with redwood boards. 


NATIONAL KITCHEN CABINETS ASSN. 
Water, laced with detergent, is fine for washing dishes, but on 
untreated wood it could cause staining, at best—rot, at worst. Be 
sure wood cabinets are properly prefinished. 


Lots of storage space: This vanity is surrounded by wall and 
floor cabinets made of hickory veneers with solid hickory frames. 
Prefinished wood ignores water and humidity problems. 


Greenhouse bathroom has vertical clear all-heart 1 х6 redwood 
walls. Skylights illuminate redwood-and-glass plant compart- 
ments that flank the king-size sunken tub. 

ARCHITECT: BULL, FIELD, VOLKMANN, STOCKWELL 


Mixture of clear-grade and clear all-heart 1x8 t&g paneling cov- 
ers ceiling, walls, platform, and access steps of this spa. The 
wood was brushed with multiple coats of polyurethane finish. 
ARCHITECT: JAMES J. CRANE 


tage. Clear-grade 1x6 redwood planks are installed diagonally 
over furring strips. Similar planks cover beamed ceiling. 
DESIGNER: DENNIS BRITTON 


give a special name to the type of finish they use. Haas, for 
example, uses its "Durasyn" finish on kitchen and bath 
units. Nice, but it doesn't mean much unless you're ac- 
quainted with the actual finishing process. 

An easier way is to look for an NKCA (National Kitchen 
Cabinet Assn.) seal. To bear this seal, the cabinet finish 
must pass rigid moisture and soiling tests. 

All of this adds up to greater freedom of choice when you 
upgrade your wet spots. If you enjoy the warmth of wood 
grain, you no longer have to banish it from bath and kitch- 
en. With proper care, it will last as long as plastics and 
enameled steel. Шш] 


Redwood finishes for wet spots 


Finish 
oe wee Application Maintenance — Effects 
Brush to 5 water 
PA woth, better than iac- 
Alkyd-resin & All interior | ею ang turpentine, or are on егі 
polyurethane 12888 On $ur- — bathrooms. Let mineral spirits. Withstand | 
Vernishes (есесі dry and sand Touch up p^ 
fighty between scratches or ` Thay darken 
coats. nicks with фо 
tinted wax. 
Brush, roll on, 
Any interior 2 1 
use, Фи ро. Duas АД Unlike paint 
tect from liq- — deeper color sy maine. Stains only 
Pigmented uids, soiling. effect. To em- nante, Avoid К» ы 
e phasize grain heavy scrub- oe 
or texture, ap- bing that may 
ply one coat smudge wood. 
Stain, wipe 
surface before 
dry. 
Follow mainte- 
Stain provides 
Stain and Same as "pig- боту у wer. сојог fone de- 
clear combi. fem, ented See finen ia, Sirod. Over. 
saipa with cost of Used as the ` coats provid 
protection. 
wax, 4 ‘overcoat. 
ог 


California Redwood Assn. 


Ways to save: Duro-Lite's Vita-Lite fluo objects and plants (above); below left New fluorescent frorr 
rescents beneath bracket table light art they're hidden behind aluminized louver. places incandesc 


UPGRADE YOUR HOME 


Energy- 


saving 
lighting 


New watt-savers 
help cut energy costs 


As utility rates escalate, 
the race is on for more 
efficient—but higher 
priced—home lighting 


By RICHARD STEPLER 


There’s a revolution coming in the 
way we light our homes. Instead of 
picking up a package of four 60-watt 
bulbs for $2.39 from the lighting dis- 
play at the local supermarket, we'll be 
plunking down $10 to $15 and walk- 
ing away with . . . one. 

Inflation? Not really: It will be one 
of a new generation of more sophisti- 
cated, high-efficiency lamps that are 
designed to save us money over their 
lifetimes in lower operating and re- 
placement costs. So far, four manufac- 


Norelco's 11-, 13-, 18-, and 25-watt SL 
lamps (left to right) replace 40-, 60-, 75-, 
and 100-watt incandescents for 70 percent 
energy savings. Lamps are low-pressure 
mercury/fluorescent type in which UV ra- 
diation is converted to visible light by flu- 
orescent powder on the bulb wall's inner 
surface. They'll be available in January 
1981 and cost about $12. 


turers have announced screw-in re- 
placements for standard incandes- 
cents: 

* North American Philips Light- 
ing Corp. (Norelco) will offer its SL 
series of miniaturized low-pressure 
mercury/fluorescent lamps. 

* Westinghouse will make compact 
fluorescents with a U-shape tube. 

* GE's Electronic Halarc entry is 
essentially a miniaturized version of 
commercial high-wattage metal-ha- 
lide lamps. (For more information on 
these lamps, see photos below.) 

* And, as PS went to press, GTE 
Sylvania revealed it will market a 40- 
watt metal-halide lamp to replace 
100-watt incandescents in late 1981. 
Called Miniarc, the lamp will burn 
for 7500 hours, and will cost from 
$12 to $15. 


New lamps: longer lives, lower energy costs 


^N 


NY. 


Westinghouse's 27-watt replacement for 
60- and 75-watt incandescents consists of 
U-shape fluorescent tube, screw-in base 
that contains ballast, and plastic globe 
(shown disassembled). Life is 7500 hours; 
you'd replace only the tube. Lamp is es- 
sentially a miniature version of conven- 
tional fluorescent tubes. It'll be available 
in 1981, cost $12 to $15. 


Meanwhile, standard fluorescents 
are regaining popularity in home 
lighting. Once confined to rather un- 
sightly fixtures in kitchens, baths, 
and workshops, these efficient light 
sources are finding uses in living 
rooms and bedrooms, as well. Lithonia 
Lighting's stylish Home-Vue line of 
residential fluorescent fixtures is one 
example. Also, there are special circu- 
lar fluorescent fixtures designed to re- 
place incandescent bulbs in table 
lamps and ceiling fixtures. Examples: 
Johnson Industries Killer Watt, 
Lights of America's Energy Saver, 
Yorkville Industries YES-35, and 
GE's Circlite. 

Another way to save is to use fix- 
tures that spread light over a wider 
area or direct it to a specific spot, al- 

Continued 


GE's two-way Electronic Halarc (center) 
will replace 50/100/150-watt bulb. Smaller 
version (left) and reflector lamp (right) re- 


place 100-watt incandescents. Lamps 
have quartz-arc tubes for main light 
source; incandescent filaments for light 
when switched on; and current-regulat- 
ing circuitry and ballast. The two-way 
unit will cost $10 in 1981. 
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lowing use of smaller-wattage bulbs. 
Such fixtures often include a trans- 
former to step down voltage to 12 
volts. Low-voltage fixtures are avail- 
able for indoor use in track lighting 
systems [PS, Jan. '75] and recessed 
lighting [PS, Feb. '79], and for eco- 
nomical outdoor lighting systems, as 
well [PS, Apr. '77]. 

Even ultra-efficient sodium lamps 
are appearing for home use in such 
outdoor applications as security, 
driveway, and garden lighting. Exam- 
ples are Westinghouse's Cermalux 70- 
watt sodium lamp and the vandal-re- 
sistant , yard fixture from Harris 
Lighting. 


Lumens per watt 


In the century since Thomas Edison 
perfected the electric light, the trend 
of the lighting industry has been to- 
ward more efficient light sources. Edi- 
son’s first practical incandescent 
lamp, on which his famous 1879 
patent was based, gave off 1.5 lumens 
per watt. Today's incandescents give 
off an average of 20 lumens per watt. 
In contrast, mercury lamps range 
from 56 to 63 lumens per watt (60 
lm/W average); fluorescents, 67-83 
lm/W (75 Im/W average); metal ha- 
lide, 85-115 Im/W (100 Im/W aver- 
age) and high-pressure sodium, 
80-140 lm/W (110 lm/W average). 
Lighting efficiency is measured in 
lumens per watt; the more lumens рег 
watt a lamp delivers, the more effi- 
cient it is. 

Until recently, however, the color 
rendition of the more efficient light- 
ing units has limited their use in 
homes. "Cold, sterile" fluorescent 
light may be suitable for offices and 
Stores, goes popular opinion, but not 
for homes. That's no longer true. 
Warmer, more flattering "warm 
white" fluorescents have been avail- 
able for some years now. PS reported 
on an “incandescent fluorescent" 


lamp from GTE Sylvania in the Aug. 
"75 issue. ("АП About Fluorescent 
Lighting" in that issue is excellent 
reading if you plan to install fluores- 
cents in your home.) 

The University of California's Law- 
rence Berkeley Laboratory, which 
manages the Department of Energy's 
National Lighting Program, points 
out that the warm-white color rendi- 
tion ofthe circular fluorescent conver- 
sion kits, plus the familiar form of the 
lamp and softening effect of the lamp 
shade, enable the fluorescent to har- 
monize well with any home interior. 

T've seen several of the new replace- 
ment lamps; their light quality is al- 
most identical to incandescent. In 
fact, GE officials told me that the 
quality of the Electronic Halarc's 
light can be varied from soft yellow to 
bright white. And Norelco says that it 
can control the lighting properties of 
its SL mercury/fluorescent lamps by 
varying the new rare-earth fluores- 
cent powders developed for them. 


Lighting economics 

As an example of the economics of 
these new lamps, take Westing- 
house's 27-watt replacement for 75- 
watt incandescents. During its esti- 
mated 7500-hour lifetime, the com- 
pact fluorescent would save $18 in 
electric costs (at the national average 
of five cents per kilowatt-hour). Of 
course, the fluorescent costs $12 to 
buy, but it will last as long as nine 
incandescents (standard 75-watt in- 
candescents are rated at 850 hours), so 
the savings add up to $13.65, accord- 
ing to Westinghouse. 

GE's two-way Electronic Halarc 
lamp is expected to sell for about $10. 
That compares with $1.50 for a stan- 
dard three-way incandescent. But be- 
cause it lasts five times longer and op- 
erates three times as efficiently, says 
GE, the new lamp will save consumers 
$19.35 over its five-year life (based on 


Fluorescents vs. incandescents: 
How much can ! you save? 


Two 60-W incandescents 
versus 
опе 32-W fluorescent circle 


Three 60-W incandescents 
versus 
two 20-W fluorescent tubes 


Three 60-W incandescents 
versus 
two 32-W fluorescent circles 


Three 100-М/, one 60-W 
incandescents 


versus 
two 40-W fluorescent tubes 


Seven 100-W incandescents 
versus. 
four 40-W fluorescent tubes 


Comparisons are of lamps giving approximately equal luminance. Energy costs are figured at 4¢kWh. 


Fluorescent wattages include ballast losses. 
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a 4.6-cents-per-kilowatt-hour electric 
rate and 1000 hours per year of use). 

Norelco cites a 7%-month payback 
for its 7500-hour-rated SL 18 lamp 
against the equivalent of 60-watt in- 
candescents rated at 1000 hours each 
(assuming the lamps burn 12 hours a 
day). The company figures like this: 
7% 60-watt lamps cost $6.38 (85 cents 
each), consume $22.50 worth of elec- 
tricity (at five cents per kilowatt- 
hour) for a total 7500-hour cost of 
$28.88. The single SL 18 costs $12, 
consumes $6.75 worth of electricity 
for a total cost of $18.75. Net savings: 
$10.13. (For cost comparisons of stan- 
dard fluorescents and their equiva- 
lents in incandescents, see the table 
below.) 


Does it pay to save? 

The big question: Can consumers be 
convinced to pay more at first to save 
money over the long run? The differ- 
ence between paying $12 and paying 
85 cents is not, after all, insignificant. 
And while lighting is probably the 
most conspicuous use of electricity in 
the home, it actually represents, ac- 
cording to HUD, only two percent of 
the total cost. (Space and domestic 
water heating and air conditioning 
take the largest share of most home 
energy budgets.) 

Still, manufacturers stress the over- 
all savings possible with their new 
lamps. "If only 10 percent of all U.S. 
light sockets containing 60- and 75- 
watt bulbs were converted to our com- 
pact fluorescent lamp," says Howard 
Thomas, manager of Westinghouse 
Lamp's commercial division, "the en- 
ergy saved would amount to 57 billion 
kilowatt-hours over the life of the 
lamp. That's equivalent to 95 million 
barrels of imported oil, or more than 
$2 billion worth at the current price of 
oil." 

Lawrence Berkeley Lab puts it an- 
other way: If fluorescents were substi- 
tuted for two 100-watt lamps in 60 
million American homes, says LBL, 
more than 11 billion kilowatt-hours 
would be saved annually, or the equiv- 
alent of about 19 million barrels of 
oil. 

And everyone agrees on a final 
point in favor of more expensive, but 
more efficient, home lighting: Electric 
bills are going nowhere but up. 5) 


MANUFACTURERS’ ADDRESSES 
Duro Lite Lamps, іле. 17.10 Willow St. Fair Lawn NJ 
07410; Electric Co., Ingi ureau #1180, 
Nela Park, Cleveland ОН 44112: GTE Syivania, Опе 
Stamford Forum, Stamford СТ 06804; М. Н: 
ing, Box 220902. Charlotte NC 28222; Halo Lanting 
[сеч Edison), 400 Busse Rd., Elk Grove Village (8 
Johnson es, 2638 Yates. Ave., Los Ange- 
fee CA 30040; ‘of America, 20450-B Yellow Brick 
Rd., Walnut CA 91789; Lithonia Lighting, Box A, Con- 
rs СА 30207; North American Phili 
INoreicoi, Hightstown NJ 08520; М4 
Gateway Ctr., Pittsburgh PA 15222; Yorkville In- 
55 Motor Ave., Farmingdale NY 11735. 


Fio 12 Easy Ways To 
te GET RICH! 


SPARE TIME INCOME? 
SELL KNAPP SHOES! 


1 AD FOR 
DE saz мк, NO PREVIOUS EXPERIENCE NEEDED Sell famous Knapp Cushion Comfort 
The great flap Over iow ^ WORK FROM YOUR HOME Shoes full time or part time to supplement 


Fier, FULL TIME! OR SPARE TIME! 


your income. Enjoy the financial success 
and security you've always dreamed about. 


DIY defogging of 


thermal 


We will mail you complete infor. 1 
ti how to get started. 

mat сага Because е Millions of repeat customers. Earn higher 

everything you need from sales j| | commissions plus bonuses. No investment. 


plans to азор „(о top-quality. i| | Free selling and training kit to qualified 
Бы BIG PROFTIS ! applicants. America's No. 1 company in the 
Ғғ -3.Beven 7 times direct selling shoe industry. Write: Knapp 


your 9*'1|| Shoes, Dept.L611, Knapp Centre, Brockton, 
There's no other COMPANY Шке... ‘|| Mass. 02401 
SPECIALTY MERCHANDISE СОВР. бесі 307.93 ! 
6061 DeSoto Ave. Woodland Hills CA91365 | 
1 
= | >= KNAPP 
Address ——— a ' : А 
icity " State 20 America works іп Knapp Shoes. 


In the January '80 issue, we ran а 
short article called “Rid Your Glass 
Doors of Between-Panes Fogging.” In 
it, freelancer Thomas A. Gauldin de- 
scribed a procedure he used to get rid 
of condensate between the panes of his 
double-glazed patio doors. Soon after 
the article appeared, we received a de- 
tailed criticism of the procedure from 
reader A. Risher Hall, a consulting 
engineer specializing in glass and 
windows. Mr. Hall is also technical ed- 
itor of Glass Digest magazine. (Later 
we received a similar critique from 
James F. Effinger, technical vice- 
president of the Sealed Insulating 
Glass Manufacturers Association.) 

As is our usual procedure, we for- 
warded a copy of Mr. Hall’s letter to 
author Gauldin. Before we received a 
reply, however, Mr. Hall published 
his criticisms in the March 15 issue of 
Glass Digest. Mr. Gauldin, we later 
learned, had delayed replying until 
his rejuvenated doors had gone 
through a full year’s cycle—and until 
the weather was warm enough so that 
he could take them apart for inspec- 


tion. To the right are the critical letter 104 years . . . a lot of years 

from Mr. Hall and the reply from Mr. ‚а lot of knives .. . a lot of 

Gauldin. Let the readers be the jury.— satisfied customers. If success 

The Editors is measured by time, ours is a 

classic example. 

= Sea e "Quality Without Compromise,” 
The challenge that's the standard that has made 
Regarding the article “Rid Your Glass Camillus what it is today . . . one of the 
Doors of Between-Panes Fogging,” world's largest suppliers of outdoor and 
the author has misled your readers. pocket knives. 
а ыу ЕПА сы ы Full-line catalog available. Send $1.00 to: 


hours, providing the oven control is 
accurate, which is seldom the case 
with residential ranges. However, 
most insulating glass uses a mixture of 


silica gel and molecular sieves as the 
desiccant. At 400 degrees, it requires 
at least six hours іп a partial vacuum to 
rejuvenate these. 


Second, the author states that he re- 
sealed the unit with silicone sealant. 
Silicone has an extremely high water- 
vapor transmission rate. The unit Р 
might remain unfogged for a year. At CAMILLUS CUTLERY COMPANY, Dept. AN, Camillus, New York 13031 


most. 


[Continued] 
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Thermal glass 


LEARN (Continued) 
MEAT CUTTING The preparation for resealing is also 


incorrect. The original sealant was a 
two-part polysulfide. Unless a// of the 
polysulfide is removed from the glass 

Flower Ро! ... and t and spacer (mullion is what the author 

SO CAN YOU! ONT Dept. SLG. ЗУМ. Superior, Toleda, Омо SIAN. called it), the silicone will not stick. Lac- 
Make and sell your own C= | j quer thinner is not an approved sur- 
Ornamental Concrete items. face primer by either General Electric's 
Rush 95.00 for Book | Silicone Division ог Бу Dow Corning 
about Aluminum Molds YOU cual DOT sare | (two leading makers of silicone seal- 


with prices and production trade secrets | RWELD ER ants). It contains contaminants that 
uPE 


WHAT'S HE DOING! 


Making a Concrete 


direct from world’s largest mold manufacturer. ‘SUPERWELDER may, in fact, prevent a bond. The rec- 


Over 350 designs to select from. aedem ommended primer is MEK (methyl eth- 
Send $5.00 сонспетЕ МАСНІНЕЯҮ СОМРАМҮ WELDING AND SPOT WELDING . USE AUTOMOBILE yl ketone), which is not easy to come 
Today To > BATTERY. MONEY BACK GUARANTEED. $19.00 POST PAID. by and must be used with caution. 

P.O. DOK 899 - NICKORY, I C. 20601 MAR. TO: Third, polishing glass with newspa- 


per leaves traces of ink on the glass. 
With insulating glass, this can vaporize 
inthe sun and be redeposited, creating 
fog between the panes. 

Then there is the matter of the time 
spent. Assuming you have a teenager 
or a good neighbor willing to help, you 
might finish by 8:30 PM. And the wife 
would probably make waves about 
flies and bugs in the house. 

Lastly, there's the matter of money 
spent and money saved. | called two 
local glass companies and asked the 
price of replacement thermal glass for 
patio doors—the standard 34-by-76- 
inch size. Price was around $75 for one 
unit, without installation. These are 
made of tempered glass and carry a 
five-year warranty. Your author states 
that a new six-foot door assembly 
costs $300. This is the price of two in- 
sulating units, delivered and installed. 

The author says he used $4 worth of 
| sealant—apparently one '^o-gallon car- 
| tridge—and went around each of the 
presumably 34-by-76-inch units three 
times. That would mean he got 110 
feet of sealant bead out of one car- 
tridge! A cartridge normally yields 25 
feet of %-inch-diameter bead. 

The procedure given may work 
once, in the short term. That doesn't 
mean it will work for everyone in the 
long term. 


Sometimes It Pays ^ incantosin, Nj 
'То Have Nosey Friends 


ыы 1 4 «m The rebuttal 

. friends that give you a firm grip on fine work i қ 

tight places. That теке it easy 5 reach the hard to It has now been slightly more than a 
reach. Long nose pliers by CHANNELLOCK. Slender, year since | repaired my patio doors, 
perfectly mated jaws with no side wobble. Sharp, | and | can state the following: 

hand honed cutters. Beautiful high polished finish | € There is no evidence of a redepo- 
Blue dipped plastic comfort grips. Quality in every sit of vaporized newspaper ink on the 
detail (at no premium in price). CHANNELLOCK glass. 

Be sure that name is on the pliers YOU buy. € There is no evidence of moisture 
inside the insulating glass. 


I removed the frames from the doors 
to see if there had been any deteriora- 
tion of the silicone sealant or delami- 


nation of the mullion and glass. | 
CHANNELLOCK, INC. - Meadville, Pennsylvania 16335 checked the entire perimeter of each 


door and found absolutely no prob- 
lem. Using lacquer thinner to clean off 
the old sealant (and ammonia and 
water to clean that off) apparently 
worked. 


Meet The Rest Of The Family. Send For Free Catalog. 


[Continued] 
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| Mother Nature can supply you 


with all the fresh, pure water 
you'll ever need... FREE! 


Did you know that vast quan- 
tities of fresh, sparkling clear 
water lie within 200 feet of the 
surface of the ground almost 
everywhere? To tap this great 
gift from Mother Nature, 
195,380 wells were drilled in 
the U.S.A. last year. 


The cost of having a water well drilled 
by a commercial driller ranges from $5 
to $25 per foot. 


NOW YOU CAN DRILL YOUR OWN WELL 
FOR LESS THAN $1 PER FOOT! 

With a HYDRA-DRILL, you can drill your own 
water well 50-100-200 feet deep. It’s as simple 
to operate as a power lawn mower. Thousands 
of HYDRA-DRILL water wells have already 
been drilled by families who are now enjoying 
an abundance of pure, fresh FREE water. 


SEND FOR FREE INFORMATION 


Find out how you can cut your water bill 100% 
and save up to $1,000 by drilling your own 
well. Let us send you our HYDRA-DRILL in- 
formation kit. It’s FREE—there’s no obliga- 
tion and no salesman wili call. 

Don’t wait for the next drought or a big in- 
crease in your city water bill. Call or write 
oe Deeprock Mfg. Co., Opelika, AL. 


DEEPROCK MFG. CO., 
Opelika, AL. 36802 


' ome (800) 821-2280 


IN ALASKA & HAWAII CALL (800) 821-3777 
(Ask for Extension 5156) 


Call anytime including Sundays 
OR CLIP COUPON AND MAIL TODAY! 


Deeprock Mfg. Co., Dept. PS90 
Opelika, Alabama 36802 


Please mail your free information kit immediately. I un- 
derstand there is no obligation. No salesman will call. 


Print Name 


Address 


City а State Zip 
с 1980 Deeprock Mig. Co. 


qm 


x 


x 


Sharpen your 
chain saw likea | 


This 

revolutionary “= 
chain saw sharpener 
grinds а razor sharp 
edge on any size chain 

saw using a specially made 
grinding wheel. All you supply 
is a М" electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 


ғ 


T Pro Sharp Corporation 
| P.O. Box 11378 
Newington. Ct. 06111 


Please rush — Pro Sharpener(s) at $14.90 each plus 

| $1.95 postage and handling per unit ($3.00 outside 
U.S.) Send check, money order or Master Charge 

| No COD's. 


The Pro Sharpener produces 


a ground edge—much sharper ШӘ 

than a filed edge. Comes com- ШАА ШЫ 
plete with three grinding "ings acne 

wheels (enough for up to 30 Address 

sharpenings) plus a hand file jew State. 2 


adapter 
“Patents pending 


Important: To insure correct grinding wheel size 
| Indicate your Chain Saw Mig. 
Saw Model: 


30 Day Unconditional money back guarantee. Р5-98 


You don’t have to Бе a professional.. 


(to be a do-it-yourself expert) 


STAPLE GUN 
SHOOTS A STAPLE 
WHEREVER YOU'D DRIVE A NAIL! 
faster.. better.. cheaper... 


Whether you're installing insulation . . 
cornice . 


repairing a screen 
. Securing an antenna wire — there's no faster, easier or more efficient way to get the job 
done than with a one-hand operated Arrow automatic staple gun. 


re-upholstering a chair . Covering a 


Arrow Staple Guns come in a variety of models, 
At all leading Hardware, Home Center & Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 
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Thermal glass 
[Continued] 


Regarding the amount of sealant 
used, | actually used less than a pint 
tube of GE's silicone sealant (at a cost 
of $2.65). But since the article would be 
read by people in many places, | used a 
high round figure of $4. 

The sealant bead applied to the sides 
of the mullion (where it contacts the 
glass) is extremely small, since the 
sealant will be squashed between mul- 
lion and glass. If a %-їпсһ bead were 
used, it could ooze up where it would 
show, and might even block some of 
the perforations that channel any 
moisture into the desiccant. 

Concerning the effectiveness of sili- 
cone as a moisture barrier, keep in 
mind that the mullion itself is the 
prime barrier to moisture transmis- 
sion. And the silicone sealant, when 
squashed by the glass, is nearly the 
width of the mullion—about % inch. 
Any moisture would have to pass 
through that much silicone to get in- 
side. In addition, the entire outer edge 
ofthe unit is coated with a thick layer of 
silicone, which bonds the rubber gas- 
ket that surrounds the glass. 

Mr. Hall implies that | spent a whole 
day doing this. Actually, the total time 
invested, including taking pictures, 
was about six hours. And three of 
those amounted to waiting for the sili- 
ca gel to rejuvenate. If flies and bugs 
had been a problem, the double doors 
could have been repaired one at a time 
and the screen placed over the tempo- 
rary hole. 

My door is still clear, apparently has 
its insulating qualities intact, and was 
repaired for a small cost. | realize that 
factory materials and techniques may 
be superior, but 1 know of no home- 
owners who have access to them. | 
fairly represented my techniques in 
the article, and am completely satis- 
fied with the results. If my door were to 
break its seal again and fog, | would 
usethis procedure again to remove the 
fog and reseal the door. 

Thomas A. Gauldin, 
Fort Wayne, Ind. 


| think you just fed that information into 
the cigarette machine. 


Announcing... 


The Phone Ran 


The cordless phone that 
works like a regular 
phone up to 300 feet 


from your house. Use it in 


your own back yard 
with our 
compliments. Keep , 
it, if you wish, for 
ONLY $119.95! 


| live on five acres. And | keep four horses 
in my back yard. Used to be, if | got a call 
while | was down at the corral, one of the 
kids would yell out the kitchen window and 
I'd do the hundred-yard dash to the nearest 
house phone. 

No more. With The Phone Ranger | can 
groom Laird, my Palomino gelding, with one 
hand and call my broker with the other. 


Take or make calls up to 
300 feet away. 


Maybe you don't keep horses. But if 
you've got a pool, patio, garden, workshop, 
tennis court or garage—and you'd like the 
phone to come to you instead of you going 
to it—this is the answer. 

Try The Phone Ranger for 15 days. Send it 
back if you want. If you decide to keep it, the 
best news is the price! 


Units that look like toys 
sell for up to $495.00! 


There's a unit called *ROVAPRO" that 
looks like my son's toy walkie-talkie—not 
like a real phone at all—and it goes for a cool 
$495.00. 

Then there's "MURAPHONE"" It's 
$149.95. But it's even more like a toy walkie- 
talkie. You have to push a button to talk and 
release to listen—with all that “Roger, over 
to you" stuff in between. Not like a real 
phone at all. i 

The Phone Ranger looks like a real 
phone, rings like а real phone, dials out like 
a real phone . . . has a range of 300 feet. . . 
and it's only $119.95 plus $5.95 shipping 
and handling. If you'd prefer a range of a full 
750 feet, order the deluxe version for only 
$189.95 plus $5.95 shipping and handling. 


Doubles as an extra 
extension phone. 

When you're not using it outside, use it as 
an extra extension phone without paying 
monthly charges to the phone company. 


Works so simply. 


Plug base unit into phone jack and into 
AC house current. Then plug The Phone 
Ranger into base unit to charge battery. 
Now unplug The Phone Ranger and you're 
ready to use it to take or make calls up to 
300 feet away (750 feet if you choose the 


deluxe version). Red indicator light tells you 
when it's time to recharge. 


If you don't have a phone jack, the phone 
company will install one for a nominal one- 
time charge. If you have an old-fashioned, 4- 
pr The Phone Ranger comes with 
апа tor you сап use. Even if you live in ап 
area with rotary dialing, the pushbutton 
system on your Phone Ranger will work. 
And the entire unit is FCC approved. 


Includes amazing 
“last number” memory! 
No need to re-dial when you get a busy 


er 


signal. Just press the # or the * button and 
The Phone Ranger automatically redials the 
last number you called! 


(A great security idea: “program” your phone 
to your local police number before you go to 
bed. The touch of a single button alerts 
police in case of emergency.) 


Pick up your regular phone right now. 
Here's the number to call 


CALL TOLL-FREE 
800-621-5839 


(In Illinois, call 800-972-5858) 


For faster service, give this number 15- 
3200 as soon as the operator answers. 
Lines are open 24 hours, 7 days a week. 

If you're using your credit card, use our 
tolFíree number. If you prefer, send your 
check to Roy Thomas & Associates, Inc. at 
the address below. (Illinois residents add 
696 sales tax.) 

You must be completely satisfied with The 
Phone Ranger. If for any reason you're not, 
return it within 15 days for a full refund, no 
questions asked. Use the carton it comes in 
to retum it. 

1 know you'll have fun with it. Order now. 


Roy Thomas 


& ASSOCIATES, INC. 


733 Lee Street, Dept. 15-3200 
Des Plaines, IL 60016 


> | 


WORDLESS WORKSHOP 


10 Doug Livingston of Seattle, Wash., for this idea. Send yours 


550 f 
(with Social Security No.) to Wordless, POPULAR SCIENCE, 380 Madison 
By ROY DOTY Ave., New York, N.Y. 10017. Only purchased ideas сап be acknowledged. 
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Thompsons Waterproofing Seal-Stain 
Because the sun doesnt always shine. 


From the Thompson's Water Seal people. Introduci 
exciting blend of deep penetrating color stains PLUS long-! 
waterproofing protection. 


Chemically blended Thompson's Waterproofing Seal-Stain c: 
in 22 exciting colors –12 solid and 10 semi-transparent. 
apply with roller, brush or spray, it requires no special mixing. Now 
you can get color enhancing, all-weather protection for wood, 
concrete or masonry in the most popular light-to-dark shades. 


Thompson's Waterproofing Seal-Stain is ideal for both exterior 
and interior applications. Solid colors provide one coat restora- 
tive coverage for both previously painted or stained surfaces, pro- 
viding the color change is not severe. 


Semi-transparent Thompson's Waterproofing Seal-Stain is 
recommended for new wood surfaces where the grain pattern and 
texture is to be highlighted. Its perfect as a wiping stain. 


Write for details. 


E. A. THOMPSON СО. INC. 
15th Floor —703 Market Street - San Francisco, CA 94103 


Manufacturing Chemists Since 1929 


Waterproofing Seal-Stain 


SHOP TALK 


By RICHARD STEPLER 


INSTRUMENTATION 
ELECTRIC 

gj RESISTANCE 
HEATER WITH FAN. 
® THERMOSTAT 


RECORDER FOR 
TEMPERATURE. 
a HEATER 
ON-TIME 


© THERMISTOR 
Ө вунамометеяі 


The controversial double-shell solar 
house that was the subject of our Dec. ‘79 
cover story recently got more encourage- 
ment. A Brookhaven National Laboratory 
research team has completed the first 
phase of a study of one of the homes (in 
Newport, В.І.) and reports that it performs 
as specified. During a two-week period 
last January, with 18 to 42 deg. F outside 
temperatures and zero-to-30-mph winds, 
the home's inside temperature averaged 
65 deg. F with a two-degree variation 
(drawing shows how house was instru- 
mented). 

But BNL's Ralph Jones cautions that the 
report is preliminary. According to Jones, 
the purpose of the next stage of monitor- 
ing will be to understand the energy phe- 
nomena involved. "We'll attempt to char- 
acterize the fluid flow by inserting 12 hot- 
wire anemometer probes into the convec- 
tive loop," he explains. PS will keep you 
posted. 

Meanwhile, double-shell originator Lee 
Porter Butler now offers a set of 35 differ- 
ent house plans for $25. A set of working 
drawings costs $500, including the right 
to send in a modified version for comput- 
er evaluation for an additional $200. For 
more information write Ekose'a, 573 Mis- 
sion St., San Francisco, Calif. 94105. 


Bimetal source 


Our April 1980 "Adventure in Alternate 
Energy" detailed a concentrating-solar- 
collector system developed by Robert 
Stromberg of Sandia Labs in Albuquer- 
que. So far, Stromberg says, he's sold 
more than 1000 sets of plans to build the 
low-cost water-heating system. But he re- 
ports a hitch: The tracking-sensor assem- 
bly, which keeps the collector oriented as 
the sun moves through the sky, requires 
the use of a small quantity of bimetal. 
Stromberg's original source is out of busi- 
ness, and the remaining few manufactur- 
ers require a minimum order for $750 
worth of the stuff. "That," says Strom- 
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berg, "is enough to build 5000 sen- 
sors.") 

Solution: Stromberg has stocked the bi- 
metal himself and, for $5, will supply 
enough to build one sensor. A set of plans 
costs $6.50. Stromberg Enterprises, 1029 
California S.E., Albuquerque, N.M. 
87108. 


Solar air heater 


An easy-to-build four-by-eight-foot air- 
type solar collector can heat up to 320 
square feet of your home on a cold, sunny 
day, says the Office of Human Concern. 
Joel Davidson, of the Office's Solar 
Project, says they've been building and 
installing the collectors for $140. For a 
copy of a how-to booklet, send $3 to the 
Office of Human Concern, 224 S. 2nd, 
Rogers, Ark. 72756. 


Two catalogs 


* A diverse selection of energy-saving 
household products is featured in the 
"Household Conservation Catalogue." 
Energy-saving tips and tax-credit infor- 
mation are included. For a copy send $1 
(refundable) to Solar Hardware Supply 
Co., 2160 Clay St., Denver, Colo. 80201. 

* Restoring or renovating an old 
house? Old-style hardware, lighting fix- 
tures, and plumbing and building sup- 
plies are sold by the Renovator's Supply, 
71 Northfield Rd., Millers Falls, Mass. 
01349. Sample items: wrought-iron 
latches and hinges, solid-brass rimlocks, 
brass and porcelain faucets and knobs, 
mantelpieces, and moldings. A 46-page 
catalog costs $2 (refundable). 


Do-all driver 


о?" tau 


А 


PHOTOS BY BLACK STAR 


Super Driver belongs in every shop: The 
tool's ball-shaped handle with reversible 
ratchet action doubles turning power, ac- 
cording to Metrifast (51 S. Denton Ave., 
New Hyde Park, N.Y. 11040). A kit includes 
Six socket wrenches, two straight screw- 
driver bits, two Phillips heads, and one 
Robertson 5дйаге bit. It's $8.95. 


Tiny vise 


Need a third hand for modelmaking, jew- 
elry repair, or fly tying? Plastic Mini-Vise is 
just three inches high with 1%-inch-long 
metal jaws, attaches to work table with a 
suction-cup base. Price is small, too: It's 
$2.95 from Heart's Desire, Box 4763, San 
Diego, Calif. 92104. 


Reviewed in brief 


You've insulated and weatherstripped 
your home to the hilt and set back your 
thermostat. What's left? “If your home isa 
typical one, it loses 25 to 30 percent of its 
heatthrough its windows," writes William 
K. Langdon, author of Movable Insulation 
(Emmaus, Pa.: Rodale Press, 1980; 379 
pages, $9.95 in paper). "In this book you 
will find numerous movable insulation 
systems that will cutthe heat loss through 
these windows in half," Langdon goes on 
to say. In fact, Langdon's book is the most 
complete catalog of do-it-yourself and 
manufactured window insulators l've 
seen. Some samples: pop-in shutters, 
thermal curtains and shades, folding 
screens, interior louvers, insulation be- 
tween glazing, exterior shutters, sun- 
shading screens, and more. (PS readers 
will be familiar with a few of them: See 
our January and October 1979 issues for 
examples. And we'll review others in an 
insulation article next month.) Also in- 
cluded are chapters on insulation for sky- 
lights and clerestories, solar greenhouses, 
plus movable insulation for solar heating 
systems. Appendices cover construction, 
economics, and product and design 
sources. An important and needed book. 

Thermal Shutters & Shades (Andover, 
Mass.: Brick House Publishing, 1980; 238 
pages, $12.95 in paper), by the well- 
known solar pro William A. Shurcliff, is ап 
essential book for the do-it-yourselfer. In- 
cluded: principles of window heat loss; 
shutter and shade economics; design 
considerations; materials; and "over 100 
schemes for reducing heat loss through 
windows." If you don't find it here, it prob- 
ably doesn't exist. Highly recommend- 
ed. 

Excellent photographs of actual instal- 
lations, plus accurate and easily under- 
standable drawings, make So/ar Energy: 
How to Make It Work for You an unusual 
bargain at $4.95 (New York: Butterick Pub- 
lishing, 1980; 176 pages). Co-authors 
Steve Mueller and Peter Jones cover all 
the basics of solar power: what it can and 
can't do; how much it costs; tax incen- 
tives; types of systems; and how to 
choose a contractor. 
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Automotive 
trouble-shooting 


match wits with the 
diagnostic champs 


quiz - 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 vs engine pings 


Your engine pings when accelerating, 
but only after reaching operating tem- 
perature. When you first notice the 
noise, you try a higher-octane fuel. 
But this doesn't help. It's time to raise 
the hood. 

First you check ignition timing. If 
the spark occurs too early in the pis- 
ton's upstroke, combustion will hap- 
pen too soon, and pinging can result. 
Basic ignition timing, however, is at 
factory specs. A check of the distribu- 
tor's centrifugal and vacuum-advance 
units indicates they are operating at 
spec, too. So an early spark isn't the 
problem. 

If the exhaust-gas-recirculation 
system isn't functioning, the engine 
could run too hot and could cause pre- 
ignition and pinging. But a check of 
this EGR system indicates it's okay. 

The cooling system is also doing its 
job. Coolant level is where it should 
be. There's a proper mix of antifreeze 
and water. And the coolant-tempera- 
ture gauge in the dashboard indicates 
the engine isn't overheating. (If the 
cooling system isn't working well, 
metal parts in the engine might get 


138 | POPULAR SCIENCE 


hot enough to cause preignition.) 

Next you check the actuator that 
controls the vacuum-operated heat- 
riser valve. With the engine cold, 
you have a friend start the car while 
you observe the arm that connects the 
vacuum motor to the valve. When the 
engine is started, the arm moves. You 
continue watching the arm as the en- 
gine idles and warms up. It doesn't 
move again, even after the engine has 
reached operating temperature. 

With the engine still idling, you re- 
move the vacuum line from the vacu- 
um motor. When you do this, the arm 
immediately moves. You road-test the 
car with the line still off. The pinging 
is gone. 

What's wrong? 


2 саг pulls left 


You're in the market for a new car. 
From the classified ads in your local 
paper you find one that looks promis- 
ing. A visit to the owner reveals a car 
with an engine and body in great 
shape. You start up the engine and lis- 
ten to it run. It sounds great. Unfortu- 
nately, you do not test-drive it. 

Later you find the car has one an- 
noying trait: When driven on a level 
road, it constantly pulls to the left. 

The first thing you check is tire 
pressure. Unevenly inflated tires can 
cause a car to pull to one side. But the 
tires are inflated to the maker's 
specs. 

Different tire sizes could cause the 
problem, too. A left front tire that was 
smaller in diameter than the one on 
the right could do it. And because the 
car is used, there’s the possibility that 
the previous owner put on whatever 
decent tires he had at hand—even 
though they weren't identical—just to 
make the car look good. But checking 


the labels on each tire indicates that 
all four are the same size. 

The outer edge of the tread on the 
left front wheel is worn. Except for 
this there is plenty of tread on all four 
tires. And tread wear is even on each 
of the tires. 

A check of the brake system reveals 
that the calipers and wheel cylinders 
aren't frozen or leaking. Drums, ro- 
tors, pads, and shoes check out to 
specs. The brakes are not causing the 
problem. 

Suspension parts are okay, too. Ball 
joints, control-arm bushings, springs, 
shocks, and other related items are in 
good shape. 

An inspection of the idler arm, pit- 
man arm, center link, and tie rods 
shows that the steering linkage is in 
good condition. 

The power-steering pump, control 
valve, and gearbox check to specs 
when pressure-tested at a local ga- 
rage. If, for example, the control valve 
is defective, the car could pull to one 
side. 

Perhaps improper wheel alignment 
is the problem. You take the car to a 
garage and have the alignment 
checked. The mechanic there shows 
you the specs for your car and what 
the wheel-alignment machine shows 
the present alignment of your wheels 
to be. 

They are as follows: 


Camber Caster  Toe-in 
(deg.) (deg.) біп.) 
Specs —%-+1 +%-+1% — he 
Left tire +2 ж» 182 
Right tire -%# ж» E 


What's causing your car to pull to 
the left? 


3 oii light comes on 


After your high-mileage engine 
reaches operating temperature, the 


oil-warning light comes on. When you 
step on the gas, the warning light goes 
out. 

105 been a long time since you 
changed the oil and filter. Maybe the 
oil filter is clogged, and not enough 
oil can flow through the filter at 
idle to maintain adequate oil pres- 
sure, Unfortunately. an oil change 
(including a new filter) doesn't help. 

Draining the oil and replacing it 
with a thicker viscosity oil doesn’t 
help either. 

Maybe the oil sending unit is bad? 
No, the problem is still there after you 
install a new one. Perplexed, you re- 
move the new sending unit and screw 
an oil-pressure gauge into the sending 
unit’s hole. When the engine is at op- 
erating temperature, the gauge shows 
that the oil pressure is three psi at 
idle. When you accelerate to 2000 
rpm, the oil pressure increases to 20 
psi. 

Perhaps the oil pickup screen is 
clogged, or maybe the oil pump is bad. 
You remove the oil pump and install a 
new one. You clean the pickup screen 
and replace it. That doesn’t help ei- 
ther. 

What is probably wrong? 


4 Gears grind whenever 
they are shifted 


Your standard-shift transmission is 
hard to shift. When shifting to any 
gear there is a grinding noise. It’s not 
caused by poor shifting technique; 
you're careful to push the clutch pedal 
all the way to the floor when you 
shift. 

The clutch disc, pressure plate, and 
throw-out bearing are new. So you 
know that they can't be causing the 
problem. 

On the off-chance that the trans- 
mission may have the wrong fluid in 
it, you drain it and refill with the oil 
recommended in your owner's manu- 
al. That doesn't help. 

With the car safely elevated, you 
crawl under it to check the transmis- 
sion shifting linkage. А friend moves 
the transmission shift-lever through 
the three forward speeds and reverse. 
There is no excessive play in the link- 
age pivot points as the gears are 
shifted. Lubricating the linkage pivot 
points does not help. 

Clutch free play measures three 
inches. When your friend presses the 
clutch pedal to the floor and releases 
it, you can see that there is consider- 
able play in the clutch linkage. The 
cross-shaft rotates very sloppily on its 
pivot. (The cross-shaft is sometimes 
called an equalizer bar or a torque 
shaft.) 

What's wrong with your car? And 
what's the fix? 


Answers 


1 The thermal vacuum switch is bad. 
It must be replaced. To understand 
how this conclusion was reached, take 
a look at how the exhaust-manifold 
heat-control system works. 

On many newer cars, the tradition- 
al bimetallic spring that operates the 
exhaust-manifold heat-control valve 
has been replaced by a vacuum-con- 
trolled motor. At start-up, when the 
engine is cold, vacuum pulls against a 
diaphragm in the motor. A small 
metal arm is connected to the dia- 
phragm and to the heat-control valve. 
As engine vacuum withdraws the dia- 
phragm, the arm is withdrawn, clos- 
ing the valve. 

When the heat-control valve closes, 
exhaust gases are directed through a 
passage in the intake manifold, pro- 
viding better vaporization of the air/ 
fuel mixture as it passes through the 
intake-manifold runners to the indi- 
vidual cylinders. This passage is sepa- 
rate from the other intake-manifold 
passages. 

Asthe engine warms up, the hot ex- 
haust gases flowing through the in- 
take manifold aren't needed. Vacuum 
to the heat-control valve's vacuum 
motor gradually decreases, allowing 
the valve to open gradually. When the 
engine reaches operating tempera- 
ture, all vacuum is cut off to the mo- 
tor, and the heat-control valve opens 
completely. Now the exhaust gases 
bypass the intake manifold. 

The device that controls vacuum to 
the actuator is called a thermal vacu- 
um switch—often abbreviated TVS. 
TVS's are used for a variety of pur- 
poses in later model emission-con- 
trolled cars where vacuum is used to 
control a component, and the amount 
of vacuum must vary in relation to en- 
gine temperature. 

A TVS is screwed into the engine. 
Its temperature sensor makes direct 
contact with engine coolant. When the 
engine is cold, the TVS allows intake 
manifold vacuum to pass to the com- 
ponent—in this case, the heat-control 
valve motor. As the engine coolant 
warms up, the TVS gradually shuts 
off vacuum to the motor. 

In our problem, vacuum to the mo- 
tor is not shut off, causing the heat- 
riser valve to remain closed after the 
engine reaches operating tempera- 
ture. The hot exhaust gases continu- 
ing to circulate through the intake 
manifold cause the air/fuel mixture to 
be too hot. The result? Preignition— 
and pinging. 

You know that the TVS is bad be- 
cause when you removed the vacuum 
line from the motor, the motor arm 


INTAKE- 
MANIFOLD 
VACUUM 


MOTOR 4 


VENT— 


immediately retracted. Obviously the 
TVS is letting vacuum through when 
it shouldn't. 

Replacing a TVS is simply a matter 
of unhooking the vacuum lines at- 
tached to it, draining off some coolant, 
unscrewing the old switch, screwing 
the new one back in, and reattaching 
the vacuum lines. Be sure to mark the 
vacuum lines before you remove them 
во they won't get mixed up. 


2 Too much positive camber at the 
left front wheel is causing the car to 
pull left. Camber must be adjusted. If 
the tire is badly worn, it should be re- 
placed. 

Camber is the tilting of front wheels 
from a vertical position. If the dis- 
tance between the tops of the two 
wheels is greater than the distance be- 
tween the bottoms of the wheels, the 
front wheels are said to have positive 
camber. If the tops of the wheels are 
closer together than the bottoms, then 
the wheels have negative camber. 

Any great amount of positive or 
negative camber tends to cause un- 
even tire wear. In this case, the left 
front wheel is tilted outward too 
much, so more weight bears on the 
outer portion of the tread, and it wears 
faster. Zero camber, or close to it, is 
the ideal. The car manufacturer pro- 

Continued 


SEPTEMBER 1980 | 139 


Automotive quiz 


[Continued] 
VERTICAL O° — CENTER LINE 
OF WHEEL 
POSITIVE 


CENTER LINE 


VERTICAL O° 
OF WHEEL 
NEGATIVE 
CAMBER 


vides specs that tell you how many de- 
grees positive (+) or negative (—) a 
wheel may deviate from zero cam- 
ber. 

In this case a front wheel could have 
as much as М degree of negative cam- 
ber to a maximum of one degree posi- 
tive camber. The right wheel is within 
specs, at М degree negative camber. 
But the left front is way off, at two 
degrees of positive camber. 

Out-of-spec camber is adjusted in 
different ways. On some cars, the 
frame has two slots. Bolts are loosened 
and the upper control arm moved in or 
out as needed. Then the bolts are re- 
tightened. Some cars may have an ec- 
centric in the lower control arm. Turn- 
ing the eccentric moves the control 
arm in or out. And there are still other 
adjustment methods. 

In any case, wheel alignment is not 
something a Saturday mechanic can 
check or adjust accurately. It must be 
done at a garage with professional 
equipment. 


3 The most likely cause is one or 
more worn bearings. The solution is 
an engine overhaul. 

When а car's crankshaft main bear- 
ings, rod bearings, or camshaft bear- 
ings wear excessively, as is common in 
a high-mileage engine, normal oil 
pressure can't be maintained. Ordi- 
narily the oil pump is able to maintain 
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oil pressure because it forces the oil 
through small-diameter passageways 
and small gaps between bearings. 
When those bearing clearances widen 
excessively, the oil pressure drops. 
In all cars, an oil pickup—which has 
a screen to prevent foreign particles 
from entering—is located in the oil- 
pan sump. The oil pump draws the oil 
through the screen and forces it 
throughout the various oil galleries. 
Although oil is fed to most engine 
parts under pressure, some parts, 
such as cylinder walls and pistons, are 
often lubricated by splashing. 
Change engine oil and filter at or 
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оп 
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before the time intervals specified by 
your car’s manufacturer. Under se- 
vere driving conditions, oil and filter 
should be changed even more fre- 
quently than recommended by the 
manufacturer. 


4 The nylon bushing in the clutch 
cross-shaft is worn or missing and 
must be replaced. 

With everything working normally 
in a standard-shift car, clutch linkage 
attached to the clutch arm makes the 
arm move when you press the clutch 
pedal. At the other end of the clutch 
arm is the throw-out bearing. It 
presses against the metal fingers of 
the clutch pressure plate, and disen- 
gages the clutch. 

With a worn or missing bushing in 
the clutch cross-shaft (which is an es- 
sential part of the clutch linkage), 
pressing the clutch pedal to the floor 
doesn't completely disengage the 
clutch. The transmission input shaft 
is still receiving power from the en- 
gine when you shift gears, so it causes 
the transmission to grind. 

On older cars the bushing in the 
cross-shaft may be worn. Or it may 
have broken and be missing complete- 
ly. Replacement of the bushing is 
easy. Remove the cross-shaft, remove 
the old bushing (if it’s still present), 
insert the new bushing (or bushings, 
as the case may be), and reinstall the 
cross-shaft. 
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Electronic mail 
[Continued from page 81) 


permits the same frequency to be used 
simultaneously in many areas. 

"By reducing the size of the beams 
to about one percent of the nation's 
area, we believe we could increase sat- 
ellite capacity very substantially," 
the spokesman said. The narrow 
beams (see drawing) would also con- 
centrate power and permit smaller, 
less costly ground antennas to be 
used. 

For its satellite customers, SBS is 
anticipating printing problems from 
the torrents of digitized text beamed 
to their rooftop antennas. SBS is look- 
ing at a promising new high-speed 
copier from AM International. The 
copier can scan a page with a laser in 
two seconds, then use additional laser 
imaging to reproduce 70 pages per 
minute. The new fax machine also 
achieves a resolution of 300 lines per 
inch, contrasted with 96 for many con- 
ventional fax machines. 


EM in the home 


Some of the low-cost terminals in- 
troduced for residential EM use may 
have a dual function. Already, net- 
works serving home-computer users 
[PS, Jan.] for access to information 
banks (airline schedules, stocks, 
weather, etc.) can also deliver elec- 
tronic mail between subscribers. It 
works just like the electronic mailbox 
service GTE introduced for commer- 
cial customers. 

Other types of information-retriev- 
al systems, such as the British Prestel 
or Viewdata [PS, Мау 778), can also 
send messages between users. In this 
type of setup, low-cost terminals, tied 
to a phone and TV set, link subscrib- 
ers to a central computer that can be 
used to access information or as an 
electronic mailbox. Articles detailing 
both of these home information/mes- 
sage systems are slated for upcoming 
issues of POPULAR SCIENCE. 

Phone companies will undoubtedly 
play a role in home EM, too. One day 
you may be able to rent or buy a 
"smart" telephone with a tiny built-in 
facsimile scanner and a compact ther- 
mal printer, like those in calculators, 
to send and receive your electronic 
mail. Ge) 


FOR MORE INFORMATION 
Reprints of papers on electronic mail and related sub- 
jects presented at "Communication Networks 80," a 
Conference and exposition, are available from The Con- 
ference Co., 60 Austin St., Newton MA 02160. 

A book covering electronic mail, due for publication 
this fall, is The Emerging Network Marketplace by H. S. 
Dordick, H. G. Bradley, and B. Nanus: Ablex Publishing 
Corp., 355 Chestnut St., Norwood NJ 07648. 

Among the firms offering professional consulting and 
research service in electronic mail are: International Re- 
source Development Inc. 30 High St. Norwalk СТ 
06851; Quantum Science Corp.. 1114 Avenue of the 
Americas, New York NY 10036; The Yankee Group, Box 
43, Cambridge MA 02138. 
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Step by step, here’s how 
to diagnose and correct 
cruising-speed vibrations 


By ED JACOBS 
DRAWINGS BY RUSSELL VON SAUERS 


You've planned this early-fall vaca- 
tion for months. Now you're finally on 
your way, ready for two relaxing 
weeks . . . except for a nagging vibra- 
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What you can 
do about 


Уа 


tion at cruising speed that is begin- 
ning to drive you crazy. You'd noticed 
it previously, but it never really both- 
ered you because your driving had 
been just short hops. 

What you're experiencing is called 
smooth-road shake, a phenomenon 
that occurs only at highway speeds 
and is normally evident only on 
smooth roads. (Rough roads usually 
mask its presence.) It is an annoying 
and little understood problem, but it's 
not incurable. 


Dr. Marion Pottinger, manager of 
tire-performance research for BF 
Goodrich, describes it as "a natural vi- 
bration ofthe entire vehicle structure, 
usually associated with a frequency 
equivalent to one tire revolution—in 
other words, about 12 cycles per sec- 
ond when the vehicle is moving at 
55 mph." 

Smooth-road shake doesn't normal- 
ly just pop up, though. Jack Kerby, 
manager of steering and suspension 
development for Chrysler, says, "With 


new сагв it’s generally something 
you'll experience from the time you 
pick up your car from the dealer.” He 
adds, however, that it can come on 
quickly if you lose a tire-balance 
weight, damage the suspension, or 
change tires. Used cars are, of course, 
affected in the same way. 

Shake is seldom more than an an- 
noyance. Only rarely does it compro- 
mise safety. If you have a vibration 
problem, however, get it checked 
quickly. It could be the beginning of 
something serious. 

You can suspect smooth-road shake 
(SRS) if the entire car (yourself in- 
cluded) shakes at a low frequency and 
amplitude. You'll feel it in the seat of 
your pants, your feet (from the floor), 
and your hands (from the steering 
wheel). You may even be able to see it, 
in the form of hood shake, fender vi- 
bration, or steering-wheel oscillation, 
or a combination of the three. 

Speed is definitely a factor, accord- 
ing to Art Neill Jr., a physicist with 
the crash-avoidance division of the 
National Highway Traffic Safety Ad- 
ministration. SRS occurs only at high- 
way cruising speeds and should not be 
confused with low-speed shimmy. If 
the condition you're experiencing oc- 
curs at lower speeds, you've probably 
got a broken or crooked tread-rein- 


forcing belt in one or more tires. That 
will give a slight lateral shake in your 
seat at low speeds (rear tires), or a 
slight oscillation in the steering wheel 
(front tires). 


No perfect circle 


All car components have production 
tolerances, which manufacturers try 
to stay within. Sometimes, however, 
things can stack up against you, as 
Chrysler's Jack Kerby explains: "No 
wheel is ever perfectly round. On it, 
you mount a tire, which isn't perfectly 
round, either, and which can be 
thought of as a whole series of radial 
springs. Since it's manmade, it's not 
completely homogeneous, and there 
are spring-rate variations around its 
circumference. Add to that the dimen- 
sional and rotational variations of the 
rotating assembly to which they are 
mounted. Then add the state of bal- 
ance of all of these rotating members. 
Iftwo ог more line up and/or are exces- 
sive, the resulting force variation will 
cause shake." Several common causes 
of SRS are illustrated in the accompa- 
nying drawings. 

Tire-construction type (radial, bias, 
bias-belted) does not contribute to 
generating shake. It does, however, 
slightly vary the speed range at which 
Shake occurs, with radials straddling 


Common causes of smooth-road shake 


OUT-OF-ROUND TIRE AND RIM 


ROUND TIRE OF VARIABLE STIFFNESS 


ROUND RIM BUT ECCENTRIC 


One or more of these imperfections may cause smooth-road 
shake in your car: A tire or rim, or both, may be out of round (top 
left); they're shown together here for convenience. A tire may be 
round but have sidewalls of varying stiffness (top center). A 
round wheel and tire may simply have a heavy spot (top right). A 


DISPLACED HOLES AND/OR STUDS 


legal cruising speeds, and the other 
two just above cruising speed. 

If you suspect that your car has 
smooth-road shake, follow these steps 
to diagnose it: 

* Use a smooth road with no 
bumps, chuck holes, scalloped sur- 
faces, or saw-toothed sections when 
you test-drive your car. 

* Make sure the whole car is shak- 
ing. Don't be confused by random or 
wide-interval vibrations from the 
road —ог by roughness, a tingling sen- 
sation in the steering wheel. 

€ See if it's speed-sensitive. In a 
safe area, start slowly and gradually 
build up speed. SRS should build as 
you approach turnpike speed and then 
fade as you go faster (but that speed 
may exceed the speed limit). 

* Check for drive-train vibration. 
Put the transmission in neutral at 
turnpike speed, and coast. That will 
eliminate drive-line vibrations, ex- 
cept in the driveshaft. 

* Change roads. Never base your 
diagnosis оп a single stretch of road; it 
might be deceiving. Try a second or 
third road to confirm or disprove your 
diagnosis. 

If you think your car has smooth- 
road shake, and if your spare tire is in 
good condition, substitute it one 

Continued 


MASS IMBALANCE 


ECCENTRIC BOLT CIRCLES 


rim can be round, but eccentric (bottom left), or its two sides may 
be eccentric in different places (not shown). Mounting holes or 
studs may not all be on the bolt circle (bottom center). The rim 
and central locating hole can be round and concentric, but with 
the bolt circle eccentric (bottom right). 
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Miles Homes could 
be the answer! 


If you have the ambition and desire 
to build your own home, then the 
Miles Plan could be for you. THE 
MILES HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire and 
dedication are more important 
than ready cash — start now to 
build the home of your 
dreams. . .{һе Miles Way. 


* Liberal credit — Low monthly 
payments while building. 


* Foundation assistance. 


12 y A Division of Insilco Corporation 


Have you been priced out 
of today's housing market? 


r= кн а шш шз ип аш ишш шә. 
‘Send me your FREE Great Homes Idea Book 
MILES HOMES, Dept. MPSO-0910 
4500 Lyndale Ave. N., Minneapolis, MN 55412 


res 


* Land may not have to be fully 8 на 
paid for. City ГИНИ" 
Я County 
Miles Homes pre ^ 


1 plan to do С all or С part ot the work 
11,$1.00 enclosed for priority handling 


FINANCING 
NO 
PROBLEM! 


* Pre-cut materials, blueprints, 
step-by-step instructions. 
24 months to build. 


* There is a representative near 
you. Phone: (612) 588-9700. 


Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own home. 
Send coupon today to see how 
Miles can help you. 


WITH THE WIDEST Ё 


1-800-426-4840 
Alaska & Hawaii: 800-426-4770 
Washington State: 1-800-562-4894 


co-op 
1938 


Seattle ө Portland ө Berkeley 

Bos Angeles e Anchorage e Minneapolis 

ü P.O. Box C-88127, Seattle, WA 98188 
Send me the FREE В.Е. Catalog | 


5 
8 
EE SSS шї шш ыш шщ Ен ЕЕ шы Ен 


[| NAME | 
ADDRESS: [| 
CITY: STATE [| 
21Р: 8Р59 [| 
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New window mount design permits. 
easy installation and removal 


One of the most efficient collectors 
manufactured 


SOLD FACTORY DIRECT 
Send tor information 


SOLAR TECH, INC. Dept. PS-9, 
менг. MN 56465 


THROWING AWAY 


$ B per Ib.? 


Everyone has thrown this little-known asset 
away. It is thrown away in every office, home, 
and all other buildings. Industries throw tons of 
it away annually. Only one person out of 1,000 
‘save it, the other 999 don't realize its value, and 
the buyers want it kept that way! Hundreds of 
millions of dollars worth of it go unclaimed, dis- 
carded each year! 


We pay $5 per Ib. for all of this material that you 
collect. Save yours, and buy it from other unin- 
formed persons for $2 to $3 per Ib. 


Our buyer's handbook will detail this $5 a Ib. 
item + 3,000 others worth $1-$7,440 per Ib. 
(Average price we pay is $12.42 per Ib.) Two of 
these (metals) are worth more than Gold! 
Leam how to; find them, buy for huge profits, 


done part time. Handbook cost is $7 + $3 post- 
age & handling. We gladly refund this with 1st 
shipment, or within 10 days if dissatisfied. 


Poley's Industrial Salvage Co. 


Supply Dept. P-18 
12389 Minges Rd., Battie Creek, MI 49017 


Car shake 
[Continued] 


corner at a time until you find the 
problem wheel and tire. Usually, 
there is only one. 

If that doesn’t cure the problem, fol- 
low these steps in sequence: 

Decide on a balancing. method. 
Since you'll probably have to balance 
your tires, now's the time to choose 
the method. There are three: on-the- 
car and off-the-car spin balancing, 
and bubble balancing. As their names 
imply, the first two balance the tires 
while in motion. Bubble balancing is a 
stationary system that depends on 
centering a bubble in a leveling appa- 
ratus. Spin balancing, also called dy- 
namic balancing, can cost from five to 
seven dollars per tire; bubble balanc- 
ing, about half that. 

Art Neill strongly recommends on- 
the-car balancing, because it balances 
the entire rotating assembly—wheel, 
tire, hub, axle, and brake drum or ro- 
tor—and eliminates all but tire force- 
variation problems. The drawback is 
that wheels cannot be moved from 
where they are balanced, because 
they may also have been balanced for 
brake-drum, rotor, or hub imbalance. 
Moving a wheel may leave an imbal- 
ance where it was and induce one 
where it's installed. 

Jack Kerby and Marion Pottinger 
both agree with the theoretical supe- 
riority of on-the-car balancing, but 
prefer the practical advantage of off- 
the-car balancing. It usually allows 
mounting any balanced wheel-and- 
tire assembly anywhere on the car 
without inducing imbalance. Of 
course, they both point out that this 
system doesn't compensate for imbal- 
ance in the other rotating members. 
So yourun the slight risk of paying for 
wheel-and-tire balancing and still not 
curing the shake. Their experience, 
however, indicates that seldom oc- 
curs. 

Bubble-balancing systems are least 
desirable. While they will handle 
many situations well, they cannot 
handle problem cases. They may take 
out the imbalance that makes tires 
hop, but definitely not the imbalance 
that makes them wobble. 

When selecting a tire-balancing 
system, remember that each has ad- 
vantages and disadvantages. Bear in 
mind, though, that the spin-balancing 
systems are generally considered 
much better bets. 

Select a shop or dealer (preferably a 
tire dealer who handles your brand) 
advertising your desired type of dy- 
namic balancing and perhaps even 
force-grinding (I'll explain this tech- 
nique shortly). 

Tell the service manager you have 


On-the-car balancers, like this strobo- 
scopic type, balance the entire rotating as- 


smooth-road shake. Not doing so gives 
an honest man no help, and a dishon- 
est one the license to steal. 

When they lift your car, be sure it’s 
checked for obvious tire damage; 
missing balance weights from wheels, 
brake drums, and driveshaft (clean or 
bare-metal areas are a clue); worn or 
damaged suspension components; 
wheel-bearing adjustment; and lug- 
nut torque. (Retorque in proper se- 
quence, if needed. Not following the 
sequence can warp brake rotors or 
drums.) 

Check wheels, rims, and lugs for ex- 
cessive runout (deviation from con- 
centricity and/or plane of rotation). 
Replace any bent rims. 

Cure excessive runout. Sometimes, 
remounting the wheel differently on 
the hub, or remounting the tire so its 
high spot is over the rim’s low spot, 
will cure the problem. Runout can also 
be corrected by grinding the tread to 
true it, but that can cut tread life. 

Check tire balance. Regardless of 
the balancing method you've chosen, 
have all four tires spun up to highway 
speed (if the shop has the equipment). 
Driving wheels will probably have to 
be spun by the engine if balancing is 
done on the car. For limited-slip dif- 
ferentials, remove the opposite wheel 
and replace lug nuts to retain the 
brake drum. Then "drive" the car at 
the problem speed. For conventional 
differentials, hold the opposite wheel 
and drive at half the problem speed. If 
you feel no vibration in the fender 
over the spinning wheel, balance is 
okay. (Let your mechanic do the work, 
but feel for the balance yourself.) 


к: 
sembly: wheel, tire, hub, brake drum ог 
disc, and any axles involved. 


Balance the tires if any vibration is 
evident, then respin the tires with the 
hubcaps in place. Again, feel the fend- 
ers for vibration. 

Mark the wheels and hubs if you've 
had on-the-car balancing. Wheels can 
be mounted only exactly as they were 
balanced, bolt-hole for bolt-hole. A 
reference mark on each wheel 
and hub will help realign them if the 
wheel is removed. Markings of this 
sort aren’t necessary with off-the- 
car balancing. 

Force-grind the tires. Force-grind- 
ing the tires on the car should cure 
anything but bent rims and poor bal- 
ance. The equipment is very hard to 
find, however. It measures the loaded 
force variations in your car's rotating 
assemblies and grinds the tire’s out- 
side tread ribs to even this variation. 
(Do not confuse with a tire truer, 
which corrects only out-of-round- 
ness.) 

Liquid tire-balancing compounds 
you squirt into your tires get some no- 
toriety from time to time, but the 
sources I interviewed don’t favor 
them. Art Neill’s extensive testing re- 
vealed them to be less effective than 
conventional balance weights, and 
Jack Kerby says that Chrysler defi- 
nitely does not recommend them. 

Perhaps the most important thing 
to remember when dealing with 
smooth-road shake, however, is to see 
that the work is done properly. Just 
because a mechanic tells you he’s 
“been doing it like this for 20 years” 
doesn’t mean he’s been doing it right. 
See to it that proper procedures are 
followed —you'll be better off. Gs) 


E 
COMFORT 
BEAUTY 


The Earth Stove® 
gives you all three. 


Everything you've demanded in an 
airtight wood stove is available in 
the amazingly efficient The Earth 
Stove: Whether you burn it as a 
thermostatic heater or as an open 
fireplace you'll agree that The 
Earth Stove" is an outstanding 
solution to the energy problem. 


THIS UNIQUE COMBINATION OF FEATURES IS THE BASIS 
OF THE EARTH STOVE'S REMARKABLE SUCCESS: 


1 Thermostatic Draft Contro! 
2 Downdraft Heating Manifold 
3. Rear Draft Inlet 
4. Secondary Draft Tubes 
5. Insulated Firedoor 
6. Chimney Air Mix Assembly 


Lab tested, ICBO 43340 
APPROVED MOBILE HOME MODELS AVAILABLE 


For more tacts see your local dealer 
or wnte 


THE EARTH STOVE 
DEPT 1PS 
РО. Box 129 
Tualatin, Oregon 97062 
Phone (503) 638-3502 


Some Dealerships Available 


Copyright THE EARTH STOVE. Inc. 1980 
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All those glues 


Continued from page 64] 


on them; they just bead up like water on 
wax. 

Athird problem with bonding plastics is 
that many solvent-base adhesives will 
damage them. But this can be used to ad- 
vantage on some plastics. 

Solvent bonding. Acrylic (Plexiglas, Lu- 
cite) can be bonded using solvents sold by 
the manufacturer (methyl ethyl ketone or 
methylene chloride). Generally, you tape 
the parts together and apply the solvent in 
the joint with a hypodermic-like syringe. 
The solvent actually fuses the two pieces 
of plastic. Polycarbonates (Lexan, Merlon) 
can also be solvent bonded (with methyl 
chloride). 

Model cements. These are generally 
polystyrene dissolved in a solvent, similar 
to household cements. They're made for 
building plastic models from kits. They'll 
bond polystyrene and acrylics. They usu- 
ally set in about 10 minutes and develop 
full strength in 24 hours. Do not use a 
model cement on polystyrene foam, how- 
ever; it will attack the foam. 

Vinyl menders. These are vinyl resins in 
solvents made for repair of slits and tears 
in vinyl upholstery, rainwear, and lug- 
gage. They'll also bond rigid plastics: 
acrylics, phenolics, polystyrene (but 
they'll dissolve the foam type). When dry, 
the glue will be flexible, clear, and water- 
resistant. Most are called vinyl menders, 


but some types are known as plastic 
menders. 


Glues for flexibles 


Practically any adhesive that dries flexi- 
ble can be used to bond flexible 
materials—leather, rubber, inflatable plas- 
tics, canvas, .denim, or other cloth. Sili- 
cone, white glue, contact cement, and 
polyurethane can all be used. Here are 
some special adhesives for flexibles. (For 
special glues for vinyl upholstery, see 
above.) 

Fabric menders. These latex (water- 
base) adhesives can safely be used on 
synthetics, which might be harmed by 
solvents. Use them either to apply a patch 
or to glue together lapped fabric or hems. 
They are suitable for canvas, leather, and 
just about any fabric. When fully cured, 
they can withstand machine washing and 
drying. A few are dry-cleanable. Fabric 
menders are for light-duty repairs. Some 
are called that; some have names such as 
"Patch" (Devcon) or "Darn" (Duro). 

Plastic Rubber. This is neoprene blend- 
ed with a solvent to a consistency resem- 
bling thick cream. It can be used to seal or 
to stick a patch to rubber rainwear, leath- 
er, inflatables, vinyl, and some fabrics. It's 
good for repairing shoes. It can also be 
used as an adhesive and sealant on rigid 


items: glass, wood, metals, and some 
plastics. (Woodhill Permatex makes Duro 
Plastic Rubber in black and white.) 

Nitrile-phenolic adhesive. Goodyear's 
Plio-Bond is especially useful for repairing 
flexible substrates. It, too, contains a sol- 
vent and should be tested with caution on 
synthetics. It is resistant to just about any 
chemical and can take water and weather 
exposure. It is thus good for shoe and 
boot repair, tent repair, and other heavy- 
duty uses. It is applied to both surfaces, 
much like a contact cement. Plio-Bond is 
also very useful for rigid substrates: met- 
al, ceramic, wood, and some plastics. 


Glues and sealants for metals 


If you want to repair a leak in a gutter, 
sealthe seam of a gas tank, or patch a rust 
hole, a good adhesive would be a silicone 
or one of the following: 

Epoxy steel. This is similar to regular 
epoxy, but it contains a steel filler in the 
resin. Most brands are packaged in tubes, 
like regular epoxies. Devcon also has one 
(called Plastic Steel) with the steel-filled 
epoxy resin in powdered form; to this you 
add liquid hardener. It's а particularly 
heavy-duty epoxy, and can withstand a 
direct flame and prolonged heat in excess 
of 300 degrees F, says the Devcon compa- 
ny. 


Air Conditioning. Ice Plants 


Animal Farms Industrial Plants 

Boats, Marit Lawn Mower 

Building Cleaning • Meat Markets 

Business Machines + Print Shops 

Cafes, Hotels Refrigeration. 

Cycle Shops Saw Mili 

Dairies Service ns | 
Super Markets 

Fish Markets Tru 

Fur Farms Veterinarians 

Garages 

Mail SUKII INTERNATIONAL 


NOW 
UNBELIEVABLY 83 1 250 


Priced at only 


Shipped F.0.B. from factory 
near Sioux City, lowa_ 


O VISA 


(11 Please send my new SUKII Steamcleaner. Enclosed is my check for $312.50. 
[Г Тат very interested in the SUKII Steamcleaner. Please send me more information. 
(7 Please send me additional information about how | can qualify for your exclusive 


distributorship program. 
ІЛ Please send me information on your Pressure Washer. 


Name Phone 


EVERYBODY'S 
STEAMCLEANER! 


Coupon То: Р.0. Box 1653, Scottsdale, AZ 85252 Ph. 602-994-3270 
C] MASTERCHARGE ] 


(7 BANKAMERICARD. 


SUPPLIERS OF ` 
STEAMCLEANING 

EQUIPMENT SN 

SINCE 1963! 


PRODUCES 
HOT 


STEAM 
FAST! 


Built RUGGED 
& PORTABLE 
yet designed for 

SIMPLICITY 


Shipping Address. City 


State 
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*SUKII . . 
lightweight, 
quickfiring, 
long-lifed, easy 
to operate, the 
choice of steam 
cleaners. L.P. 
gas fired and 

at a price users 
can live with. 


*Stabilizing pump may 
be necessary in areas 
hindered by low or 
fluctuating water pressure. 


Epoxy bars and ribbons. These epoxies 
are sold as putty-like solids. You cut off 
equal pieces of resin and hardener and 
knead them together. They have excellent 
water resistance and can seal leaks in 
your plumbing, or fill a hole in a fender. 
They can also be used to mend ceramics 
or patch masonry. When fully cured, they 
can be filed, sanded, or painted. 

Plastic metal cements. There are many 
formulations on the market that are basi- 
cally vinyl resins іп a base solvent with 
powdered metal—steel or aluminum. Af- 
ter fully hardening (24 hours) they can be 
drilled, tapped, filed, sanded, and 
painted, much like the epoxy bars. They 
can also be burnished to give a metallic 
finish. These metal menders adhere well 
to many (clean) surfaces: metal, wood, 
concrete, glass. They are resistant to oil 
and moisture. Examples: Devcon's Alu- 
minum Repair, Steel Repair, Plastic Sol- 
der (not metal filled); Duro's Liquid Filler 
for Steel, Plastic Filler for Aluminum, Liq- 
uid Solder (not metal filled). 

Which of these metal-repair adhesives 
should you use? "The epoxy steel and ep- 
oxy bars generally have the best strength, 
and are the only ones resistant to gaso- 
line," says Kent Adams. “Тһе plastic met- 
al cements are not as durable; they don't 
have the heat and chemical resistance of 
the epoxies. But they're convenient for 
light-duty use. Silicones are very high- 
performance sealants, too," he adds, 
"and very durable. But they can't be 
drilled, sanded, or painted.” 


Glues for paper 


Just about any adhesive will stick to pa- 
per, but some are especially suited for 
that purpose. Traditional paper glues and 
pastes, made of starch and animal prod- 
ucts, can be satisfactory where appear- 
&nce and permanence are not critical. 
White glue gives a lasting bond, but like 
all water-base glues, it can bleed through 
thin stock. It can also cause wrinkling 
(though Elmer's School Glue is formulat- 
ed to cause less wrinkling than standard 
whites). 

Rubber cements. These are excellent 
paper glues when used properly. They 
cause no wrinkling. They don't bleed 
through. Excess can be rubbed off when 
dry. They usually come in cans or jars with 
a brush in the cap. For permanent mount- 
ing, use rubber cement as a contact adhe- 
sive: Coat both surfaces, let them dry, 
then put them together. It’s best to use а 
slipsheet. 

For temporary bonds, apply the rubber 
cement to one surface only and stick it to 
the other while tacky. For better tempo- 
rary adhesion, there are rubber cements, 
usually called one-coats, that remain per- 
manently tacky. Thus you can peel the ob- 
ject off just like tape and reposition it. Rub- 
ber cements are extremely flammable, 
toxic, and the vapors may be harmful. 

Spray adhesives. These are similar to 
rubber cements but come in spray cans. 
They are based on synthetic rubbers, 

Continued 


From one of the world's 


1 


eading manufacturers 


of small industrial 


engines. 


Kawasaki 


Portable Generators 


From 750 to 2900 watts. 


See your Yellow Pages for your nearest Kawasaki dealer. 


ANNOUNCING 
THE FIRST 
ELECTRIC VEHICLE 
COMPONENTS 

CATALOG 


Here, in one catalog, you can tinda 
wide selection of the specialized parts 
needed to build or convertan electric 
vehicle. 


• Batteries 

е Motors 

* Controllers 

e Instruments 

e Cables 

е Fuses 

е Connectors 

• Accessories 

* And Much More 


In addition, the catalog includes a 
number of technical articles on build- 
ing and converting EV's, including 
diagrams and pictures. 

Send $2.00 to 


TheElectnc Vehicle Components Catalog 
Department EV 4 
P.O. Box 25 
Mechanicsburg, Pa. 17055 


VISA / MASTERCHARGE 
[ACCEPTED FOR PARTS ORDERS 


FLIGHT SYSTEMS || 
| 


DO-IT- 
| YOURSELF 


| FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


7229 


(including movement 
and dial) 
* Factory direct 
prices 
* Heirloom quality 
* Solid 3/4" hard- 
woods: black 
nut, cherry, та- 
hogany, oak 
* Easy to assemble, 
parts pre-cut 
* Solid brass West 
German chiming 
movements 
* Money back 
guarantee 
* Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR’ 
CLOCK, COMPANY 


Dept.531 Emperor Industrial Park 
Fairhope, Alabama 36532 
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MONSTER MAUL 


FAST-N-EASY WOOD SPLITTING 


e Splits most logs in one lick-won't 
Stick. 

* No struggling lifting heavy logs up 
to high priced power splitters. 

* Drop ‘em. saw "ет, stand ‘em up. 
and split 'em! 

*Forget about lost, stuck, or flying 
wedges. 

*No gasoline, no set-up, no take- 
down. 

* No wooden handles to replace. 

* No gimmicks. Just simple physics! 
We at Sotz have been making the 

same quiet offer for years: Try a 

Monster Maul at our risk! Within one 

year. if you don’t think it's the fastest, 

least tiring method of splitting fire- 

wood, let us know, and we will give 

you your money back, including 

shipping...Plus, it’s guaranteed against 

failure for IO years. 


SPECIFICATIONS 


Weight Head-12 Ib (Total weight 1510) 

Construction: High-carbon steel head, horden- 
ed edge All-stee! handie. 

Guarantee: 1-УҒАР TRIAL OFFER + Ю years 
against foiure. $24.98, delivered 
to your door 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Ted Horsley is saving at least $180 
a year on his electric bill... 


How is he doing it? 


With the Efficency II™ water heating heat 
pump. The Efficiency П attaches to the 
existing electric water heater and draws 
heat from the surrounding air to heat the 
water, providing the same amount of hot 
water while using half as much electricity 
as the resistance water heater. Or, if you 
heat water with oil, the Efficiency II will 
save you half the money you now spend to 
heat water. 


Ted Horsley is pleased with the results: 


“We do everything we can to save energy. 


The Efficency II is an energy-saving 
device that works and pays back.” 


Find out more about the Efficiency П and 
how it can save you money. Call or write 
TODAY. 


Mail To: Name 


E-Tech, Inc. Addison 
Dept. 1C 

3510 American Dr. City 
Atlanta, Ga. 30341 


r State Zip 
CALL TOLL-FREE E 
1-800-821-7700 Ex. 700 — Our home is heated by: electricity О gas O oil C wood D other 

800-892-7655 Ex. 700 Our water is heated by: EN = 
8:30 to 5 E.ST. 


Our water heater is located in. 
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which are dissolved in a solvent. Then dif- 
ferent resins are added to give them dif- 
ferent properties. Spray adhesives tend to 
soak into the pores ofthe paper more than 
brush-on rubber cements, and conse- 
quently tend to hold better and longer. 
They can't be rubbed off but can be re- 
moved with solvent (rubber-cement thin- 
ner). 

The ЗМ line of spray adhesives illustrat- 
es the range of properties available: 3M 
Multipurpose Spray and Scotch Spray- 
Ment are formulated for general-purpose 
use: bonding foil, cardboard, fabrics, and 
upholstery, as well as paper. Scotch Spray 
Mounting Adhesive has tackifying resins 
added so that you can peel off the piece 
and reposition it. Scotch Photo Mount is 
made to be strong. "Photos tend to curl," 
explains Cheryl Jones, senior chemist at 
ЗМ, “во they can pull themselves right off 
the paper. Photo Mount was formulated 
to be more aggressive—to hold the photo 
flat. If you use Multipurpose Spray, the 
photo will eventually pull itself off.” 

Glue sticks. For parents of young chil- 
dren, this may be the greatest idea since 
the afternoon nap. Glue sticks look like fat 
tubes of lip balm and, in fact, are based on 
the same water-soluble polymer. They 
contain a gelling agent so they can be 
packaged in sticks. "It's a noncuring sys- 
tem," says Cheryl Jones, "which means 
that it remains water-soluble." So they 
wash off. And they're not toxic, While they 
won't form a strong, lasting bond, glue 
Sticks are very convenient to have in your 
desk for quick small jobs. 


Construction adhesives 


These viscous mastics are usually pack- 
aged in cartridges that slip into a caulking 
gun. They are formulations of natural or 
synthetic rubber in a solvent or water car- 
rier. They solidify as the water or solvent 
evaporates, but remain flexible when dry. 
You can put up paneling, drywall, and 
foam insulation with them. You can install 
stair treads, lay floors and subfloors, and 
apply brick veneer. 

Construction adhesives have excellent 
quick grab—they'll hold even a large panel 
in place with minimum support. They can 
bridge large gaps. 

Construction adhesives are available 
for a number of different purposes. Some 
are just called construction adhesives, 
and are formulated for a wide variety of 
jobs. Others are more specialized prod- 
ucts. They may be called panel adhesives, 
panel and plywood adhesives, or panel 
and foam adhesives, or just about any 
other combination of those terms. Sub- 
floor adhesives are another variety. "As a 
group, the subfloor adhesives are gener- 
ally of better quality than the panel adhe- 
sive," explains Franklin's Robert Miller. 
“Тһе subfloor adhesives all have to meet 
some very rigid requirements set forth by 
the American Plywood Assn. and HUD/ 
FHA; the panel-type adhesives don't, 
and those formulations vary quite broadly 
from a quality standpoint,” Miller re- 
ports. 


For installing polystyrene foam insula- 
tion (Styrofoam), use only an adhesive in- 
tended for that (check the label). The oth- 
ers may have solvents that can attack the 
foam. 

Also indispensable for home redecorat- 
ing projects are floor-covering adhe- 
sives—for laying carpet, vinyl, wood par- 
quet, linoleum, ceramic tile. There are 
products for outdoor and below-grade 
use as well as indoors. There are also ad- 
hesives for applying wall coverings—pa- 
per, vinyl, foil, etc. The labels pretty well 
specify the appropriate uses for each. 


Fixture adhesives 


You can attach a toothbrush holder, 
hook, or towel rack to the wall with а num- 
ber of the multi-purpose adhesives 
above: Depend (the structual acrylic), ep- 
oxy, silicone, or Urethane Bond, for exam- 
ple, would do the job. Or you can buy a 
fixture adhesive. 

These are generally mastic-like prod- 
ucts, often quite like construction adhe- 
sives but packaged in small tubes. They 
contain some kind of elastomer (neo- 
prene, natural rubber, acrylic) plus a sol- 
vent or water carrier. 

These adhesives are formulated to have 
quick grab and excellent green strength 
(meaning they'll hold the fixture in place 
even while wet). Heavy objects may need 
some support, however. 

They dry rubbery, and thus have better 
impact resistance than most of the gener- 
al-purpose glues (silicone will be just as 
impact-resistant, and perhaps urethane). 


‚ Since they are mastics, fixture adhesives 


can bridge large gaps. They are formulat- 
ed to dry fast and to resist water. 

Fixture adhesives are sometimes called 
that, or they may go by catchy names. (Ex- 
amples: Elmer's Heavy Grip, Goodyear 
Plio-Nail, Ross Great Gripper, Weldwood 
Touch-n-Glue.) 


Thread-locking compounds 


These adhesives/sealants are usually 
anaerobics (they cure in the absence of 
oxygen). They also need to be confined 
between metal surfaces. “А metal ion is 
necessary to break down a chemical hin- 
drance we build in for stability," explains 
Kent Adams. Thread-locking compounds 
keep screws, nuts, and bolts from vibrat- 
ing loose, and they prevent air, oil, or 
water leaks around such fasteners. They 
set up and seal within a few minutes, but 
usually take hours to cure fully. De- 
pending on the strength of the adhesive, 
most parts can be loosened with hand 
tools even after the glue dries. You apply a 
drop to the threads, then assemble the 
parts. One, Loctite's Wick n' Lock, can be 
applied after parts are assembled. — Es 


FOR FURTHER INFORMATION 
Adhesives and Glues—How to Choose and Use Them, 
by Robert S. Miller. Send check or money order (56.95 
ppd.) to Franklin Chemical Industries, RD 1, New Ring- 
gold PA. 17960. 

“АП You Need to Know About Adhesives," PS, Dec. 
т, 

"А Primer on Household Glues,” Consumer Reports, 
Oct. 77 
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Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 


@ ALL TOOLS YOURS TO KEEP 

@ KEY MACHINE YOURS TO KEEP 
€ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
a? яг ТО KEEP! 


Can add $25 
to $40 a week 
to your in- 


"War injuries left me 
badly handicapped, but 
now lm a 

2542 training. Besides 
work is fascinatini 

do it anybody сап.” — 
Glen Johnson, Larned, Kan. 


Make Up to $10 an Hour—even while learning! 


Be a LOCKSMITH 


FREE 2! top speed. 


MAIL THIS COUPON e NO SALESMAN WILL CALL 


financial success 

ith, thanks to 
ksmith, pu 
f 1 сап 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — ог in your own full-time 
business. Ideal for retirement good jobs, too. 
BELSAW INSTITUTE, 1115 Field Bldg. 
Kansas City, Mo. 64111 
Accredited Member МНС. 


М. Hunt, Wilmington, Del.—"| make $50 a 

week extra." 

R. Davis, St. Louis, Mo.—"'I cleared $110 last 

Saturday." 

Ed Boyle, Pittsburgh, Ра. —'"Му business going 
I'm moving to bigger quarters." 


асс а а — 


BELSAW INSTITUTE, 1115 Field Bldg. 
Kansas City, Mo. 64111 


Rush FREE book, "Keys to your Future." 
Name. 
Address 
City. 


State Zip „ 


SANDING AND STRIPPING? 


NEED IT: 


FENCE NEED FIXING? 


RENT IT!*...and Save! 


These days, it’s smart to rent what you need to do hundreds of things — 
like sanding floors, stripping woodwork, adding a room to your home, paint- 
ing and wallpapering, removing tile, and insulating. 
Renting saves you the expense of buying, and when you rent you pay 
only a small charge for the time the item is in your possession. 
Get those at-home chores done the easy, economical way. A 
For name of American Rental Association store nearest you, 
check your Yellow Pages under "Rental Service Stores and ЖА 
Yards". Or write: American Rental Association, 2920 - 23rd Avenue, 
Moline, IL 61265. 
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Gaskets 
Fel-Pro 
Can 
Help. 


We're one of the largest makers of 
automotive gaskets. And we have 
six booklets that will tell you what 
you need to know about gasket in- 
stallation plus torque specifications. 
Learn about exclusive Teflon-coated 
PermaTorque/Blue® head gaskets 
that never require retorquing, 
Fel-CoPrene® - the all-rubber valve 
Cover gasket, and much more. 


GASKET слан ш 


FEL-PRO INCORPORATED ДИ 
1450 М. McCormick Blvd. 
Skokie, IN. 60076 ^ a 


Yes! Please send the gasket booklets. 

| enclose $1.00 to cover postage and handling. 
Mail coupon to: Fel-Pro Inc.. Dept. PS-980 

7450 М. McCormick Blvd., Skokie, ІІ. 60076 
Name. 

Address 

City 

State Zip 


Teflon is a registered Trademark of DuPont Co. 
‚= 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 Madison Ave., New York, N. 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


By RAY HILL 


Ү. 10017. We'll pay you 525 


Removing hard-to-turn top mounting nut on front shock 


The toughest part of replacing a set of 
worn-out shock absorbers can be remov- 
ing the top mounting nut on each front 
shock. Almost always, the threads on the 
shaft are so corroded that removing the 
nut with a wrench is difficult or impossi- 
ble. You can sometimes make the job eas- 
ier by advance preparation. A few days 
before removing the old shocks, apply a 
liberal dose of penetrating oil to the 


Replacing a seal 


Lubricate a replacement seal or O-ring 
with whatever working lubricant it will be 
exposed to. For example, if you're replac- 
ing a front-wheel-bearing seal, rub a light 
film of wheel-bearing grease around the 
inner lip ofthe seal. Installing a dry seal or 
O-ring increases the danger of incomplete 
sealing, and may cause it to wear out fast- 
er, requiring early replacement. 


mounting shaft's threads. Repeat the 
treatment each evening. Then use a wire 
brush to remove corrosion from the 
threads, and apply a couple more liberal 
shots of penetrating oil. Chances are the 
mounting nut will now come off easily. 
When you remove the nut, use a wrench 
of the proper size, or an adjustable 
wrench to keep the shaft from turning, 
or you won't be able to loosen the nut. 


Cutting a cotter pin safely 


A snipped-off end of a cotter pin often 
goes zipping into space with considerable 
force. If it strikes your eye it could cause a 
serious injury. Or, if not found, it might 
cause a flat tire. To eliminate these haz- 
ards, wear safety glasses the next time 
you use diagonal cutters to cut a cotter 
pin. And cup your hand around the pin to 
contain the cut piece. 


“MY 


Using a floor jack safely 


Watch the wheels on a floor jack when 
using it to elevate a car. If they can't roll, 
and the other end of the car is resting on 
jack stands, it will be pulled off the stands. 
Asthe vehicle is raised, the floor jack must 
be able to roll to compensate for the 
change in angle of the lever arm. Inciden- 
tally, never rely on a jack alone to support 
а car. And jack up one side at a time. 


Checking the snorkel air door 


Good engine performance requires the 
heated-air door in the air cleaner's snorkel 
to work properly. Use a mirror to check it. 
If the engine is cold when started, the door 
should be vertical, closing off outside air. 
As the engine warms up, the door should 
gradually open. When the engine reaches 
operating temperature, the door should 
be fully open (horizontal). 


The smartest call 
you'll ever make... 
(on our dime). 


(800) 547-2504* 


Call now and find out how you can 
put the efficient Schrader Wood 
Stove in your home or office this 
Winter. Save on costly utility bills. 
Find out why Schrader is the 
outstanding wood stove buy in the 
nation. You'll receive details by mail 
without obligation. Call any time 
day or night. (Dealer Inquiries Welcome) 


STEIN OFFER ` 


Enjoy the great taste of Olympia beer in handcrafted, 
imported glazed ceramic turn-of-the-century beer steins. 
Each is a fine replica of old-time Bavarian steinware. 
Available with or without lid. Now offered at special 


Please send me postpaid the following: 
— — 21 oz. Oly Steinís) with lid at $16.95. 
——— 21 oz. Oly Steinis) w/out lid at $9.95 
16 oz. Oly Steinís) with lid at $8.95 
16 oz. Oly Steinis) w/out lid at $6.95 
Enclosed is my check or money order for $ 
Please charge my LI VISA or CIMASTERCHARGE card. 
Please write your card number in the space below. 


HEREDI 


(Your signature as it appears on credit card.) 


600 So. Seneca, Dept. B, 
P.O. Box 2898, 
Eugene, OR 97402 


*Oregon residents call: 1-800 452-6585 


Y STATE т 
Price include axes and shipping charges Offer good vla suppl 

until 31, 1980. Gir en ony болш 
Urated Stans and va where годы ари 
5190 ута Brewing Co. Olympia, WA 


energy- 
efficient 
home. 


And Save for 
Years to come; 


You'll save up to 50% more оп n heating and cooling costs witha Monterey Dome 
geodesic home. Shell packages are available nationally ready to be delivered to 
your site. They can be assembled by one or two people using only simple tools. 
No skills are necessary. 


Monterey Domes completely engineered shell packages meet all building 
codes and VA/FHA standards. You can save significantly on construction costs 
using our unique, patented building system. 


Package prices start at $3995. Dozens of exciting floor plans areavailable —from 


1000105200 sauaretoet To r ша иш € иш ип шш иш иш шї 


learn more about the world's 

most energy efficient home, о Please rush me your 80 page full color Са 

send 54.00 for Monterey log and Plans Book. | am enclosing $4.00. 
© Also send methe Monterey Domes Assembly 


Domes 80 page color Cata- 
log and Planning Kit. | Manual for an additional $5.00. 


NAME 
Е ADDRESS 
| CITY, STATE, ZIP 


Е Mail To: Monterey Domes, бері. 229 
P.O. Box 5621, Riverside, CA 92517 


SEPTEMBER 1980 | 7161 


Dept. 229, Р.О. Box 5621 
Riverside, CA 92517 


How to cut 
heating bills: 


Install a new ULTRA™ 
fireplace furnace insert 


Up to 100,000 
BTU/hr heat 
output w/ 
efficiency. 


Cut your 
heatin: 
bills 5 
to $100/mth 


Dual 
internal 
blower system 
NEW! Air-Tight Doors interchange 
with full-view Glass Doors. 


Created by Thermograte, Inc. 
Lifetime Warranty against burnout 
of tubular heat exchanger. 


MONEY BACK 6-mth Guarantee 


Warehouse savings 
thru our magazine's 
direct-buying service. 


* Environment. 
Health and 
nutrition, 
water-washing, 
and more. 

* Energy. 
Hundreds 

of ideas, 
products, 
accessories. 


* Changing lifestyles. 
Food drying, water washing, 
productive leisure, lawn and garden. 


324 pages of helpful articles, pretested and 
evaluated products, sizing helps, complete 
ordering information and money-saving 
warehouse direct prices. 


Introductory Offer: 
Send only $1.00 for first class postage & 
handling. Write today to: 


Envirostyle™ Publications 
Dept. 860-009 P.O. Box 43021 
St. Paul MN 55164 


© 1980 
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“SAY, 5БМОКЕҮ-' 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Annoying odor 

My 1979 Mercury Bobcat ought to be 

named “polecat,” because that's what it 

smells like when it's idling. | have been 

told by the dealer that this overpowering 

odor is from the catalytic converter, that 

nothing can be done, and that all new cars 

have this problem. 

1 can't believe the dealer is correct. 

Сесуі Mishkel, Mobile, Ala. 


The only things | know to try are to change 
fuel brands and up the idle speed. Some 
fuel brands are low in sulfur and don't 
smell as bad. 


Water in fuel system 


1 drive a '79 Olds diesel. The car ran fine 
until water got into the fuel system and 
caused the motor to stall. 

To eliminate the problem, the fuel sys- 
tem had to be cleaned, filters replaced, 
and the injection pump repaired—all at an 
unbelievably high cost, very close to the 
price difference between the gas engine 
and diesel engine. 

To prevent this in the future | would like 
to install a sediment bowl like those used 
on older cars between the fuel tank and 
the fuel pump. Would this prevent water 
from reaching the injectors? 

Peter Derheim, Saginaw, Mich. 


Have a good, large fuel filter installed, 
such as the Racor 200 FG. These work very 
well, but you'll discover they're not exact- 
ly cheap. Get it at a diesel shop. 


Fuse keeps blowing 


1 have a 1977 VW Dasher, purchased new 
in May 1977. At 38,000 miles, the eight- 
amp fuse for the emergency flasher lights 
and stop lights blew repeatedly after a 
mile or two of stop-and-go driving. In 
three attempts to locate the trouble, the 
mechanic could not find any short circuits. 
He tried 16-amp fuses, and that didn't 
help. 

He finally took the stoplight circuit off 
the fuse block and rewired the stoplight 
hot-wire directly to the battery from the 
stoplight switch on the master cylinder, 
using a 20-amp fuse. 

So far, it works. But what caused all the 
trouble? Two good mechanics can't an- 
swer that. 

M. L. Meyers, Houston, Tex. 


Put an ammeter in the circuit that oper- 
ates the flasher. Read the amperage with 
the engine running —you'll find it's high. 
Then isolate circuits and parts of circuits 
until you find the excess load. It may be in 
the fuse box itself. Look for poor ground 
and feedback from other circuits. 


I know it's hard with a bundle of wires 
taped together, but that's what you have 
to do. 


Won't start when wet 


1 have a ‘66 Chevelle with а 283 eight-cyl- 
inder engine and two-speed Powerglide 
transmission. The car runs fine when it's 
cold or hot. But when it's damp, it almost 
refuses to fire. Cranking speed is okay, 
and the fuel system was checked recently. 
The choke operates properly, and there is 
no air cleaner. Could my problem be with 
the coil tower or plug wires? Compression 
is good and the plugs were replaced two 
months ago. 

Mike Palmer, Burlington, Ont. 


Wash the distributor cap in solvent. Check 
the coil and plug wires for cracked insula- 
tion. If they're bad, replace. If they're okay, 
wash and degrease. Also degrease the 
plug ceramic and the top of the coil. Be 
sure the distributor-cap area is vented and 
notcracked. Cracked caps are hard to spot 
and sometimes only show up in damp 
weather or hard pulling. Check the rotor 
for cracks, and clean it if it's okay. If there 
are cracks, replace it. 


Shifting problem 


My 1978 Subaru 4WD has a shifting prob- 
lem that is baffling everyone around here. 
When started after standing overnight, it 
will not shift into reverse without clash- 
ing. This happens in front drive only, with 
the 4WD disengaged. 

Once the car is driven, it will shift prop- 
erly. Тһе pedal free play has been adjusted 
twice—with no effect. What's causing 
the problem? 

Harland Gerber, Neillsville, Wis. 


The clash is because there is not a com- 
plete release of the transmission from the 
engine. It's a clutch problem, and | doubt 
that it will go away. Look for a pressure- 
plate problem, contaminated clutch lin- 
ing, corrosion, or not enough clearance 
on the clutch spline, throw-out collar 
sleeve, or pressure plate. Moisture or oil 
can lock the clutch lining to the fly- 
wheel. 


Pinging 

| have а 1978 Ford Bronco with a 351-M 
engine. | use Amoco premium gas but get 
a ping between 50 and 60 mph. The Ford 
dealer says the engine is within specs. 
The pinging started after 15,000 miles. | 
took the vacuum line off the temperature- 
control unit and hooked the vacuum ad- 
vance directly to the intake manifold—no 
ping. The dealer says the temperature- 


! 


control unit is okay. What could be caus- 
ing the ping? | 

Dick Silva, Provincetown, Mass. 
Too much timing, too much compression, 
not enough octane in the fuel. Work on 
retarding the timing and getting better 
fuel. 


Losing coolant 


| have а 1973 Vega station wagon four-cyl- 
inder standard. Each time І check the cool- 
ant іп the radiator, | find it very low. So I fill 
it with the correct ratio of water and anti- 
freeze. The next time | check (every two 
weeks), it's very low again, so refill. | can- 
not visually detect where I'm losing cool- 
ant. Where could it be going? 

R. J. Villani, Lewiston, Me. 


Most radiator repair shops have a dye 
they will sell to you. It's usually a bright 
color. Put some in the radiator. If it doesn't 
show up outside, look for an internal leak. 
Start by pulling the cylinder head. Once 
you get the head off, an internal leak is 
usually easy to spot. A cylinder-leakage 
test can help here, if the head gasket's at 
fault. 


Transmission question 


1 read with some apprehension your an- 
swer to Mr. Giannelli in February's Popu- 
LAR SCIENCE about the durability of GM's 
200-series Turbo Hydra-Matic. | have 
this transmission in my 1977 Olds Delta 88 
350 V8. If this transmission is in trouble 
handling this size car—and l've heard ru- 
mors elsewhere that it is—what can | do 
(short of replacing the transmission with a 
350-series) to ensure a long and trouble- 
free life for it? 

Dennis Reed, Topeka, Kans. 


Problem is, it's structurally limited, and 
subject to early failure or breakage when 
maximum demands are placed on it. En- 
gine power and speed take it to its limit if 
weight is maximized. So if you have a 
heavy load, go easy. If you drive fast with 
а heavy load on a hot day, it's hurting. 

Simply stated, it has little over-design in 
a full-size car, compared with what we 
have had in the past. 


Using oil 
My 1975 VW Scirocco (mileage: 37,000) 
uses a quart of oil for every tank of gaso- 
line. The dealer says this is normal. What 
do you say? 

Al Harp, Dearborn, Mich. 
1 say baloney. Most of ‘em go 5000 miles 
on a quart. You've got problems. 


Each month in PoPuLAR Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say Smokey—", Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


— 


Auto Editor, Popular Mechanics 


The Auto Editor of Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 
to mopeds ... and his choice was the BikeBug! His 
two-page Product Report, (Dec. '77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more (Complete reprints 
with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 
For superior all-round performance, 
regardless of price, it's the BikeBug. And Popular 
Mechanics agrees. 


AquaBug International, Inc. 


Dep't PS89 100 Merrick Rd., Rockville Centre, N.Y., 11570 • (516) 536-8217 


Мате Ріваѕе Rush Ме: О Free Brochures. 

Address -.----------- ОАВікеВие: $175, plus $10 Shipping costs. 

City ------------ O MASTER CHARGE D BANKAMERICARD/VISA 
[o ———— Еккен ———— 79 

(N.Y. Residents add tax) О Check О Cashier's Check О Money Order 


Sophisticated 
personal 
computers for 
serious people. 


Ohio Scientific microcomputers are 
not just game machines that have 
spread wings. We've been making 


1 


N 


microcomputers since the industry 
began in 1975. No matter what your 
application, we have a computer that 
merits your serious consideration. 


For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


wW 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202» [216)831-5600 
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Last call for 


Popular Science's second 


You can win 
$2000 
in cash! 


Five $750 
awards, 

plus $1250 
additional 
for the 
Grand Prize 
winner- and 
There are five 
more prizes 


Fiberglass-reinforced plastic panels 
come in more types, colors, styles and 
rib shapes than you think: It isn't all 
green corrugations anymore. To 
encourage more readers to work with 
this material, PoPULAR SCIENCE, іп 
cooperation with the leading manu- 
facturer of FRP, is sponsoring a design 
competition. 

You still have until Sept. 30 to sub- 
mit your project, using any appropri- 
ate FRP panels—corrugated or flat— 
following the simple rules at right. 
above. Submit a photo and construc- 
tion sketch of your project by our dead- 
line, and you'll qualify for one of five 
cash awards (including the $2000 
Grand Prize) or runner-up awards. 

Even if your project doesn't win, 
youll have enriched your home or 
yard with a lasting improvement. For 
a buyer's guide to FRP panels, check 
page 127 of our May issue. It's easy 
material to work with.—Al Lees 
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ONTEST 


© PRIZES: There will be five cash awards 
for a total of $5000, to be distributed as 
follows: a check for $750 to the winning 
entrant in each of five project categories 
plus an additional check for $1250 to the 
entry designated as Grand Prize winner, 
to be selected from the five category win- 
ners. There will also be five Honorable 
Mention awards (one per category), the 
winners to receive a selection of how-to 
books from the PopuLar Science Book Di- 
vision. 
Ф HOW TO QUALIFY: Projects in any of 
the five categories must employ translu- 
cent FRP panels as the dominant material. 
While there's no limitation on how little or 
how much FRP and other material is used, 
be sure that (a) you choose the proper 
type of panel (see "Buyer's Guide," page 
127 of the May issue, which listed types 
of FRP panels and the projects to which 
each is suited), and (b) that your project 
can be built with home-workshop tools. 
The five contest categories are: Solar 
Glazing (any project, active or passive, 
that uses FRP to capture or conserve en- 
ergy); Greenhouses (freestanding, shed 
or window); Covers (such as patio roofs, 
carports, awnings, firewood canopies, 
boat shelters); Fences and Screens (in- 
cluding partitions, room dividers); and 
Miscellaneous Structures (any other log- 
ical use of FRP, such as storage sheds, 
cabanas, garden lamps, compost bins). 
Projects should be skillfully designed 
for efficient use of standard-size FRP pan- 
els (with a minimum of waste) and related 
materials such as wood or metal framing 
and accessories. We're seeking function- 
al, structurally sound design, as well as 
decorative and ingenious projects. 
* HOW TO ENTER: Fill out our entry cou- 
pon or list all information the coupon calls 
for on a separate sheet of paper. Mail this 
with at least one clear photograph (black- 
and-white or color print preferred, but col- 
or transparency is acceptable) plus a dia- 


gram of the construction details. A crude 
pencil sketch will suffice if it is thoroughly 
and accurately labeled with essential di- 
mensions. Please do not submit scale 
models, or plans sheets larger than 18 by 
24 inches. You must also provide a list of 
all materials used: grade or type of ЕВР 
panels plus any lumber, hardware, and fin- 
ishing materials (paint, stain, etc.). Also, 
include any special construction tips 
that would help anyone attempting to 
duplicate your project. Don't stint on 
details. If the photo you submit is deemed 
unsuitable for publication, PoPuLAR Sci- 
ENCE and Filon reserve the right to arrange 
photography at your convenience. 
Entries must be delivered to the Haw- 
thorne address by Sept. 30, and become 
the property of Filon and POPULAR SCIENCE 
Printthe category you're entering (Green- 
house, Covers, etc.) in the lower left 
corner of your envelope. (Only one entry 
per envelope, please.) No entries can be 
acknowledged and none will be returned 
unless accompanied by a written request 
and a self-addressed stamped envelope 
with sufficient postage (no checks or mon- 
ey orders). 
* JUDGING (by PS Reader Activities Edi- 
tor Al Lees and representatives of Filon) 
will be for the most efficient and appropri- 
ate use of the translucent FRP panels you 
choose. Prize winners will be notified by 
Nov. 3. PS will publish dimensioned 
sketches of those prize-winning projects 
we feel our readers might wish to dupli- 
cate. All 10 winning projects will be 
shown in the March 1981 issue of POPULAR 
Science, and plans for them will be ауай- 
able from Filon at that time. 
* PLANS for duplicating the 10 winning 
projects from the previous contest—they 
were shown in our March 1980 issue—are 
still available (at 50g each) from the 
address in the coupon. Your Filon dealer 
has an order form describing the plans, 
if you don't have a copy of that issue. 


ENTRY COUPON (Clip and attach to your plans sketch), sa s = к sæ 


Mail entry to To qualify, entry must 1 
POPULAR SCIENCE ЕВР CONTEST senso soo [] 
Filon Div., Vistron Corp. [| 
12333 So. Van Ness Ave. i 
Hawthorne, Calif. 90250 | 
YOUR NAME (print or type) 1 
Dayti 
ADDRESS Phone No. ! 
city STATE ZIP. H 
Which category О Solar Glazing C) Greenhouses 
are you entering? i 
‘Check one and write it D Covers О Fences and Screens 
‘on your mailing env О Misc. Structures Г] 
What type, weight, and profile FRP panels did you use? i 
How many? L 
Sign here. I 
(Му signature certifies that this project is of my own design.) П 
Lo аш ла ше оа ма шш шш ша шш эн ке км өш тай 


Undersea turbines 
(Continued from page 76] 


Typical results of the computer cost- 
ing are shown in the graph of plant 
cost versus turbine rated power. This 
graph shows that in the 3.7-knots (1.9 
m/s) current initially estimated, the 
optimum-size unit is around seven to 
eight megawatts of rated power. Us- 
ing our best estimate of the current to 
a depth of 328 ft. (100 m), and energy 
current of 2.9 knots (1.5 m/s), the opti- 
mum-size unit turns out to be about 
five megawatts of rated power. 

The smaller units have other favor- 
able features directly related to their 
miodest cost and development time. 
Our initial estimates had pointed to- 
ward a $100 million prototype as a 
cost-effective size. Even Mouton 
thought this a little formidable, not 
from the engineering point of view so 
much as from the financing prospects. 
It was encouraging that a smaller, 
less expensive unit appeared most 
cost-effective. 


Small is beautiful 


There is a fundamental distinction 
between things that must by their na- 
ture be of a certain scale and others 
that can make up for size with num- 
ber. Half a bridge span isn't of much 
use, except as a diving platform, but a 
small Coriolis unit can operate and 
produce power. It is a useful entity, 
and many small units can produce as 
much energy as a big one. Delusions of 
grandeur die hard, but, with the right 
attitude, they can be advantageously 
replaced by reality—the truth before 
which everything crumbles. 

Smaller units were desirable for 
three reasons. Technically, because 
they did not involve as much engi- 
neering extrapolation and risk, they 
could be easily installed and would be 
moored nearer the surface, reaping 
the benefits of the more energetic up- 
per currents. Financially, the smaller 
units could be funded more readily, 
and could be producing returns on in- 
vestment in a much shorter time. 
Finally, and most important from the 
point of view of an energy-system 
planner, a smaller concept would re- 
sult in a proliferation of designs and 
an increase in production numbers, 
with all the significant benefits asso- 
ciated. There is nothing like hard- 
ware, and nothing like the American 
ingenuity of taking something con- 
crete and making it work better. 

Dealings with time and money are 
highly nonlinear. Benefits per unit 
dollar are not the only criterion on 
which to base prototype development. 
A million dollars is more than 1000 
times as valuable as $1000, while 

Continued 


701 Chester Pike, Sharon Hill, PA 19079 


What are your 
Ing you? Буер лаг 


your gas, electric or fuel ой meter 
means another dollar out of your 
pocket. And at the rate energy | 
costs are climbing, doesn't it 
make sense to do everything you 
can to slow those meters down? 

One thing you can do is stop 
your heating and air conditioning 
dollars from escaping out drafty, 
rattling or falling windows. Window 
Fixer Replacement Channels by 
Quaker provide a permanent 
cure for your window woes. Rust- 
proof aluminum and stainless steel 
channels with a spring-powered 
center bead, provide the finest 
weatherstripping available. And 
they correct any sticking or falling 
problems your windows may have. 

Window Fixer Replacement 
Channels are available at hard- 
ware stores, lumber yards and 
home centers. Pick up a pair. 
Invest an hour of your time. You'll 
get weather tight windows that 
work like new. 


\ 


REPLACEMENT CHANNELS 


UM wu 
Quaker City Mfg.Co. œ: 


.Enjoy a complete | 
home shop, 

at substantial 
savings — 

and in less space ` 
than it takes to : 
store a bicycle! 


Now you can get a complete home shop iri 
one economical and compact unit that fits 
your budget and limited work space. 
Discover how you can get the: five most 
needed woodworking power tools with the 
Shopsmith MARK V — the precision-erigi- 
neered multi-purpose machine. It gives youa 
10" table saw, a 16%” vertical drill press, à 
horizontal boring machine, a 34" lathe anda 
12" disc sander. У 
You get тоге convenience, more versatility 
and higher quality for less money than you 
could with any combination of comparable 
individual tools. 
You'll be able to perform your own home 
repairs and remodeling, build furniture or 
cabinets, and do other professional style 
woodworking. It's all part of using the 
Shopsmith system designed to таке you à 
better woodworker. 3 
Send Today for FREE Facts 
Simply mail the coupon belowand we'll send 
you an Information Kit about Shopsmith and 
the MARK V. We'll also tell you how you Сап. 
test-use our equipment in your own home for 
30 days without risking a cent. Write for your. 
Kit now ... it costs you nothing! 


The Shopsmith MARK V — 
the tool to start with ... 
the system you grow with! 


Shopsmith Inc. 


The Woodworking Company # 


Dept. 2553, 750 Center Drive 
Vandalia, Ohio 45377 


YES! Please mail me your FREE Information Kit # 
n the Shopsmith MARK V, and facts about 1 
hopsmith's exclusive 30-day Money Back § 
uarantee. | understand there is no obligation. 


lame 
Address 


Zip 


SEPTEMBER 1980 | 155 


LOW COST НЕАТЕ 


Burns over 24 hrs. on low setting 

No more middle-of-the-night stokings 
Pays for itself in weeks 

Engineered to prevent drum burn-out 


i 
S 


» OUR 24th YEAR 


Betore you spend $500 to $600 on a wood 
heater. try the Sotz Heater КИ for under $60... at 
‘our risk. If (within one year) you don't agree it 
out performs any wood heater money con buy. 
ог (within 10 years) if the kit cracks, warps, or 
burns up, your money wil be refunded, including 
shipping charges. 

Kit converts a 55 gallon drum (not supplied) in- 
to а high capacity wood burner. Features large 
1%" square door opening. cam-lock door catch. 
апа spark-proof design. Patented internal drott 
channel, draft control, and airtight design allow 
Controlled, efficient heat, while limiting metal 
temperatures of barrel, to prevent burnup. Use of 
dratt control allows you to heat large or smoll 
areas. Basement installation heats your entire 
home. Great for your garage, workshop, ог cabin. 
Тор drum squeezes 60% more 81% from heat 
normally lost up the chimney. Heavy steel kit bolts 
together quick ond easy. 

Thousands in use by US. Army, Navy, Depts, of 
Nat. Resources, Agriculture, Federal, state and 
locol government agencies, Assembled heater 
tested to UL. specs. Member BBB. 

Free info. about 15-30 gal. drum kits, heating 
water, drying wood, fireplace to wood stove and 
much, much more. 

Price delivered to your door. Bottom Kit $38.95; 
Top kit $20.95 Moster card - Visa welcomed 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Here's what one customer said: 


If 1 had the tool: 

to build my own 

scratch, I don't think I could build 
one апу better. 


Save assembly costs when you build your 
rugged work or play machine (іп just 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
Choose from 10 bike, 8 tryke models; engines 


from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames (shrugs off 
Tough going). Optional electric start, lights for 
licensing, other accessories. 


Special Offer 

| — One FREE 
accessory 

with bike ог 
tryke order! 


56 Carl Heald, Inc. 
Dept. PS-09, P.O. Box 1148 
: Benton Harbor, MI 49022 
Write today for free brochure 
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Now you can start your own sign-making 
business with the New Hermes Engravograph™. 
This one versatile machine lets you engrave all 
kinds of attractive signs. Quickly, easily, and 
very profitably. Signs for stores, banks, 
hospitals, you name it. Unique feature: adjust- 
able to 21 finished letter sizes. And its cost is 
so small, it pays for itself in no time. You can 
learn to operate it in minutes. 

New Hermes will also help get your 
business started. And we stock all the sign 
materials you'll ever 
need. New Hermes. 

The source for all 
your engraving 
needs. 


Undersea turbines 
(Continued) 


more than twice as many things can 
happen in two years as do in 12 
months. Grand schemes bother plan- 
ners—and rightly so. It is for this rea- 
son that funds for vast, long-term de- 
velopment projects are difficult to jus- 
tify if there is uncertainty involved, 
with the corollary that intensive, fer- 
tile development is usually induced, 
even for very risky ventures, if the to- 
tal dollar and time requirements are 
relatively low. It is possible that ma- 
rine. engineering has suffered from 
this feature of scale; ships are just to 
expensive to try anything very new. 
The rapid and successful develo, 
ment of the Gossamer Condor is a fur: 
ther illustration of this point. Becau: 
of the simplicity and cheapness of thi 
structure, and the relatively mild con: 
sequences of a wrong step, it was pos: 
sible to make numerous experimen 
and to profit from them. The Gossa: 
mer Albatross, the human-powe: 
airplane that flew the English Chan| 
nel, was different. In this case, 
sophisticated vehicle of greatly im: 
proved performance was constructed 
with much higher expenditures oj 
time and money, and flown at muc 
higher risk. But this was appropriat 
because the major developmental mi: 
takes, the real killers, had bee: 
made and corrected on the Condor. 


Far-flung applications 


By one of those coincidences so well} 
matched as to deny randomness, a 
the same time that we were conside: 
ing the design of smaller units, we 
ceived a letter from Australia inqui 
ing about the use of mini-Corioli| 
units in the Torres Straits. The: 
straits comprise the 100-mile ocea; 
covering the old land bridge betwee 
Australia and New Guinea. They ar 
characterized by numerous islands s 
in shallow waters of the order of 6 
feet (20 m) in depth, and very hig] 
currents of the order of 5.6 knots (2. 
m/s). Small units installed here, ra: 
at about 400 kW and about 20 feet ij 
diameter, appear very attractive. 

The general prospect of small uni 
opens up a wide range of possible Cor: 
olis applications. Units could 
moored in rivers, estuaries, or clo: 
offshore in localized regions of stro: 
currents. А particular advantage 
that, unlike conventional hydroel 
tric installations, it is not necessary 
build a dam, with its associated env} 
ronmental changes. Indeed, the unit 
can readily be moved if for any reaso| 
the original mooring location prov 
unsatisfactory. 

The modest first cost, and the add| 
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THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 
SO SENSITIVE that it acts like а selsyn when connected to а small бс 


‘motor! Тит the TC25G generator shaft with your fingers and the motor 
rotates by the same amount - in either direction! 


80 EFFICIENT that it can produce 12 volts at only 475 rpm! 
80 POWERFUL that it can deliver over 6 amperes into a short cir- 
cult 


How did such an unusual generator get built? Here is the story: 


FREE ELECTRICITY! 


START GENERATING YOUR OWN POWER | 


FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR—GET FREE PLANS 


Later, at the Energy Lifestyle Show, visitors who tried our demonstration 
generator were so amazed by its sensitivity that some even looked un- 
demeath to see if there was а trick to itt Tumed only by a finger, the 
TC25G would easily drive a small 12-volt motor. 


Many energy butts bought generators on the spot. _ 


So here you are - the ideal small dc generator, with plans (it you need 
hem) to build several different renewable energy converters. Now you 
сал start generating your own tree, natural energy! 


SPECIFICATIONS: TC25G GENERATOR 


ib 


FREE PLANS AND USER'S GUIDE 


Order your TC25G now and receive, free with your generator, a com- 


WATER POWER If waler power is avallable you 
anual your ow! smali усон gering 


WIND POWER The TC25G is standard 
equipment in Helius rotor Кїз. You can build your 
‘own wind generator from plans furnished. 
PEDAL POWER Convert an old bicycle to gener- 
ate power: pedal your television set! 


INTRODUCT! 'ORY OFFER 


Г 
екн te осе наг анана матка 1 YES ы 


TC25G generators and plan: 


рә Thay os pa Pew A Дал REGUM. - Dimensione: Eicher D] now for only $69 each (two for $130), plus $3 each foi x 
Up pulley, to achieve the necessary rpm to power from a small балын T олы | shipping and handling. California residents add % 1 
Толо era ar 1 Pita rt іе E Becta рыта е ed ! Шау check or money order is enclosed, i 
d . 
Teevibesenysosces.sgar wid walor- natovcausoteynadio, ‘adler 2 vota do, wil genormte 6, iade көтіне | NAME PHONE ! 
мә! time, but simply because it made good economic sense. Needing Aka — — [ STREET П 
to produce exactly the right product for the growing boom in home-sized > le STATE ZIP 1 
‘tomate energy product, Therma ongineers stated тот scratch to 4 
Sport licent at он pm [ich ro ah тшй дши сөлі i THERMAX CORPORATION | 
‘ ! 
The result of this design program was the TC25G permanent-magnet de a J ! Ка t 1 
еспе eger ter ara, ! ALIUT CHEEK, CALIFORIMA ! 


generator - which тау 

F 'you ever ed to бие а emall ишег wheel ог wd 1 Satisfaction guaranteed: if you are not completely satis- 1 
1 fied with your TC25G generator, return it to Thermax | 
1 within 10 days of receipt for a prompt refund. П 
| Credit card customers CALL TOLL FREE to order 800- | 
| 227-1617, ask for extension 211. (In California call 800- 
SYSTEMS 1723548. In Canada cal 613-632-0134, 


THERMAX CORPORATION 


и 


Every day somewhere іп America, another do-it- 
yourselfer finds another way to use Onduline's* new 
Easy-Cover™ roofing and siding. A lot of people know 
Easy-Cover as the most revolutionary roofing product . 
to come along in years — but how about Easy-Cover as 


started. And then the free Easy-Cover 
_ installation guide shows you how to 
| start. Your dealer has copies of both. 
| YOU CAN LOOK HIGH AND LOW 
WITHOUT FINDING A 
BETTER BUY THAN EASY-COVER. 
Easy-Cover offers all the traditional protection of 
high quality asphalt shingles. And 
ѕу-Сомег is warranted for 25 
years against leaking. Full details 
on this warranty are available 
from any Onduline dealer. Ж 
Because doing-it-yourself - Ж 2% 
is so much easier with Easy- Ж 
Cover, you save yourself a 
bd little sum on any job. In 


The next time you have something to cover, do WG 1 
> урэ wii кк жонду Апа save money in 
е bargain. For the name тм 
of your nearest dealer, call EASY-COVER 
toll free 800/447-2882 (in by Onduline 
Illinois 800/322-4400). 


Route 9, Box 195, Fredericksburg, Va. 22401 


Ф % 


touch... 


Begin by sanding 
smooth with 
successively 

finer grades of 
"sw. sandpaper... 


the best... 
Wood Finish by 
Minwax... 
to bring out the 


And for extra 
aa brush-on 
е „Polyurethane or 
à Antique Oil 
Ds SS Finish by 
à Minwax. 


Our free 16-раре 
booklet shows 
how easy it is. 


MINWAX CO., INC. 
Вох 995, Clifton, N.J. 0 


Send FREE booklet, "Tips on Wood 
Finishing." Also, color card and 
name of my nearest dealer. 


5; PS-90 


*"WOODCRAFT's catalog 
offers the largest selec- 
tion of top quality wood- 
working tools and acces- 
sories I have ever seen." 
Н.В. Vermont 


This is what 
ourbuyers | 
say — 
See for 
yourself! 


NEW 128 PAGE 
FALL ISSUE | 
AVAILABLE NOW 


T 
Е 
8 


| Sheffield tool steel blade and the pol- 
ished red beech handle make this tool 
not only functional but handsome. The 
upper portion of the blade is flattened 
for a wrench when more torque is 
needed and the oval-shaped handle 
| affords a better grip than the conven- 
tional round type. Set of 5 screwdrivers, 
3", 4", 5", 6" and 8". 

13A40-C $23.45 ppd. 


———— —Ó — —À — — — — 


| € WGDDCRAFT? 


Dept. Р590, 313 Montvale Ave. 
Woburn, Mass. 01888 


Please send the following items: 


iver Set 
13A40-C $23.45 ppd. 
О Ienclose $1.00 for a 2 year 
subscription to the Woodcraft 
Catalog. (free with order) 
Payment by ... 
O Check enclosed C) VISA 
О Master Charge Г) American Express 
ғ. Expires —___ 
NAME. 
ADDRESS 
CITY 
STATE 


ZIP. 
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Undersea turbines 
[Continued] 


tional anticipated economies due to 
cost reductions with quantity produc- 
tion, make this a very attractive pros- 
pect, well within the limits of entre- 
preneurial financing. And apart from 
these local flows, there are other ma- 
jor global currents close to the land 
where Coriolis units might be de- 
ployed. None of these currents ap- 
pears to be as strong as the Florida, 
but they are regular, persistent, and 
of significant cross-stream and down- 
stream extent. The Kuroshio Current 
off the Japanese coast may have good 
potential, as may the Benguela and 
Agulhas off southern Africa. 

Thus work on the Coriolis system 
continues. A new contract is sched- 
uled by the U.S. Solar Energy Re- 
search Institute. This funding will 
permit us to enter phase three of the 
project—extending the analysis for a 
more detailed technical and economic 
evaluation. Continued research is 
critical in three areas: the hydrody- 
namic design of advanced ducts, es- 
sential for the extraction of maximum 
power; the mechanical design of the 
rim-drive system, to detail the re- 
quirements of this critical item; and 
comprehensive studies of effects of 
current speed and unit size on the 
costs of the unit. 


From vision to reality 


Our approach in seeking funds to 
finance the road ahead has always 
been that of the skeptical engineer, 
not the single-minded drive of the true 
believer. We are interested in the Co- 
riolis system only if it makes economic 
and environmental sense. Our seven 
years and one million dollars of re- 
search has moved us forward, im- 
proved our estimates, and widened 
our vision of what might be done with 
this project. 

We are realistic enough to recognize 
that the reality may have a shape 
quite different from the early dreams. 
But it is the dreams that start things. 
From what once seemed like a gleam 
in the glittering blue eyes of a vision- 
ary, the program has moved to the 
cold inexorable logic of computers and 
blueprints. It has become respectable, 
reasonable, feasible, perhaps even in- 
evitable. It is supported by various 
government agencies and Congressio- 
nal committees. 

Much work lies ahead and there 
will be many surprises, some of them 
doubtless serendipitous. But the first 
steps have been taken, vistas have 
been revealed, and plans developed in 
the exciting challenge to extract cur- 
rent energy from the oceans and riv- 
ers of the world. 


IMPORTANT 

Do Not Confuse 
With Earlier Silicone 
or Acrylic Polishes 


To look at this 1976 Mercedes, you'd think it was just driven off the 
showroom floor . . . no four year old car could possibly look so clean 
and shiny. But what's even more extraordinary is that this car's owner 
will never have to wax again! And in three months . . . six months 

. . even one full year, his car will look just as beautiful as the day 
he gave it a 45 minute PermaGlass treatment. 

New Car Dealers Charge $150 
For the Same Protection 

For the past few years, the biggest news in car dealerships was their 
Polymer Sealant Protection Plan. For a $150 or more, they would 
apply a "magic formula” which would preserve the exterior finish of 
your car. Even at the price, it was worth it — for the high gloss and the 
protection it provided was truly superior. But now, you can give your 
older car the same benefits — without having to pay those ridiculous 
prices. 


Advances in Polymer Technology 
Make it Possible 
Over the years, car waxes became easier to apply but nobody was 
able to make them last. After a few runs through a car wash, the wax 
was gone. Consumers were even spending $1.00 extra for a "hot 
wax" application every time they ran through the wash — just to keep 
ир. A few years ago, scientists discovered that silicone polymers 


CAR WASH 


ENDURANCE WEATHERING 


ENDURANCE 


As indicated in the above bar graphs, the weathering endurance of Perma Glass 
Polymer Sealant із, on average, better than four times that of conventional waxes 
and its car wash endurance exceeds conventional waxes by nearly 30 to 1. 


FANTASTIC LOW PRICE 


Thousands Sold At $9.95 and More 
Outlasts Ordinary Waxes 30 to 1 


This Four Year Old Car’s Paint Finish Was 
Completely Restored In Just 45 Minutes. 


ipm ONLY 


x 


NEVER WAX 
OR POLISH 
AGAIN 


offered better protection — they outlasted waxes 2 to 1. Then came 
the breakthrough . . . Reacted Amino Polysiloxane Polymers — an 
advanced polymer that applies easily, dries to a high lustre and 
outlasts conventional waxes 30 to 1! 


TRY PERMAGLASS AT OUR RISK 

We believe PermaGlass is the finest car product on the market 
today. It combines the most advanced polymers with a unique blend 
of cleaners that will even remove stubborn road tar . . . PLUS it has 
enough penetrating power to remove the dull, faded layer of oxidized 
paint that makes your car look old . . . PLUS it has an ultra-violet 
inhibitor to reduce the future effects of the sun. No product on the 
market today offers you more — at any price. 

If after trying PermaGlass on your car, boat, plane, any metal, plastic 
or fiberglass, you are not totally satisfied with the results just return 
the unused portion for a full refund of your purchase price (postage 
and handling excluded). Order today. 


*» SEND NO-RISK COUPON TODAY = 
Sherwood мики роо: PMG-10 
180 Post Road East, stport, CT. 06880 
Please send me. bottles of PermaGlass at $3.97 each 
plus $.75 sig е and handling. | understand that if | am not 
thrilled and сок ted with your product 1 may return the unused 
portion for a full refund (postage and handling excluded). 

О 1 bottle only $3.97 plus $.75 postage and handling. 

O SAVE! 2 bottles only $6.97 plus $1.25 postage and handling. 


SAVE MORE! 
—— 5 bottles only $17.50 


——— 10 bottles only $32.50 
and we pay postage 


Enclosed is $. . Ct. residents add sales tax. 
Check or money order, no COD's please. 


Name 


Address - 
City State Zip 


aoe ween ea вО 1980. Sherwood Marketing, Inc. «sess 


MINI-BIKE FRAME! 


NON үш can buy your OWN minke FRAVE for 

3799594 FORK for $39.35 or BOTH for ONLY $995 

ҚЫМ OF a) Inis amzing 

frame comes сопре with BRAKE ped у 

< ЖОП tne жт ОКЕ ede 

ГІ) 00) er RUSH only 81 for 
X) ard your FREE Син 


TA 
Box 34422, PS-9, 
› Omaha, Nebr. 68134 


--4........... 


PLANS 

only 
Money back 
Guarantee. 


SATISFIED HOME 


One can instead of two for total all-weather protec- 
tion. Rich, deep penetrating stain. PLUS Thompson's 
Water Seal in one easy application. Works great 
on wood, concrete and masonry. Interior or ex- 
terior. Delivers years of colorful protection without 
Shipping, cracking ог peeling Choose from 24 
enhancing colors— solid or semi-transparent. 

EA THOMPSON CO. INC. шіге enis 
703 Market Street, 15th Floor 


San Francisco, СА 94103 Write ui m 


DEPT. PS090 500 SLATERS LANE, ALEXANDRIA, VA: 
Send Г1В300 Г] Send FREE COLOR CATALOG 


(Charge [йан ema teen D beg edem 


~ (UST ALL NUMBERS ON YOUR CARO) 


WOODWORKERS 
Do-it-Yourself 


CATALOG 


SAVE VAST SUMS. Build, restore, ге- 


finish anything of wood! 
erything you need 

veneers, specialty tool 

hardware, period & modern. Pro fin- 

ishes Cane. Lamp parts. Uphol. supplies. Picture moldings. 
Clock kits. 100% of plans. Instruction books. Thousands of 
hard-to-find woodworker products in big new catalog. Май 
ad for Catalog & З FREE issues of Woodcratters News! 


CONSTANTINE Est, 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 
Name 


Send $1 for 104-page Woodworkers Catalog with 
3 FREE issues Woodcratters News, practical guide 
to useful projects, materials and methods! 


Address 


eee ZUP a ee —- 


ГУ оо а ÁÁ——ÀÀ 


3-9 Mvts. 57.75 са. 
10 Мм. 57.20 ca. 


FREE Hour & Minute Hand! 
Second hand S-300 - .35с ea. 


UARTZ® 


BATTERY CLOCK 
MOVEMENTS 
LARGEST 
SELECTION 2 A 
ы at the Lowest 3 x + 
PR QUARTZ SERIES Prices Ever From KLOCKIT SAVE with #154 
PR #202 - for dials up to * Pendulums! American made 4-jewel 


1/4" thick. * Decorative Dials! Battery Clock Movement 
PR #203 - for dials up to * New "'Mini-Quartz'" Frec Hr. & Min. hand 
7/8" thick. “М Is! LOW PRICES: 
PRICES: jumerals? 1 Mvt. $7.95 
1 Mvt. $8.75 * Chime Movements! 5 Mvts. $5.85 са. 
e 


Wt. Shells! 
Add : Shipping & Handling! 
1 unit $1.50, 5 units, $2.00 
PHONE ORDERS WELCOME! 


For complete QUARTZ series send for a Free Catalog. 


Write KLOCKIT, Dept. PS80, P.O. Box 629, Lake Geneva, WI 53147 
or Call: [414] 248-1150 - [For 1st class catalog delivery - send 50c] 


10 Mvts. $5.40 ea. 
For dials up to 1/4" thick - 
long shaft available - 

at slight extra cost, 
shipping extra, 


— ——————n 


Controlled. = 
* Buy Factory Direct and Save 
* Thousands In Use Free Brochure 
Easy Homeowner Installation 
* Immediate Shipment by UPS or PP. ~ 
HELPMATE Equipment Co. Dept. PS-980 Baroda, MI 49101 


MAKE CASH 


< CLEANING CHIMNEYS 


Here's one heck of 
an opportunity. You 
can now live the life 

you want to live, And 


wor 
when you 
want to work. 
Perform a much 
needed service, 
Wear a top hat 
to work. And 
clear more than 
5100 a day! With the 
August West System 
for this service YOU CAN DO IT! 
is $45.00 a flue.) We'll show you how. 
For FREE detalls on how you can 
BE A CHIMNEY SWEEP 
Call TOLL FREE ‘800-243-5166 
{in Connecticut call 226-0754) 


ог write: August West Systems, Ine, 
Box 603 ері. оси, Westport, СТ 06881 


hour. (And the 
average charge 


JACK DANIELS 
FIELD TESTER CAP 


This is a comfortable sportsman's billed 
cap. Black mesh (air cooled) and adjust- 
able to any size head, with an official 
“Jack Daniel's Field Tester” patch on 
the front. Guaranteed to shade your eyes. 
and start a lot of conversations. 
My $5.25 price includes postage 
and handling. 

Send check, money order, or use Ameri- 
can Express, Visa or Master Charge, 
including all numbers and signature. 


(Tennessee residents add 6% sales tax.) For a color 
catalog full of old Tennessee items and Jack Daniel's 
memorabilia, send $1.00 to above address. 


тин GREAT OUTDOOR FUN. m 
SEARCH ELECTRONICALLY FOR . . . gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. 


For your nearest dealer 
and free catalog 


Sy CALL TOLL FREE 
(9) 1:800-547-6911 


110 VOLT A.C. GENERATORS 
Belt ren from “ear or Меш Operates sal 
taois, Over тш in service, This 13 oar 

Up 
Nd 6.50 for postage & handling. per unit. 
RMA-BILT 


E 
Box 7160PS, 2821 Mays, Amarillo, TX 79109 
‘Phone: 806/352-2761 


SPORTSMAN FOLDING KNIVES 


* Safety Lock Prevents 
Acciden! sing. 


* Brass. 


BLACK BELT CASES 


N-224" Closed $1.25 

№2057 Closed , $150 | Sock АЫ 
WESTBURY SALES CO. DEPT. R-9-PS 
373 Maple Avenue, Westbury, New York 11590 


POPULAR SCIENCE BOOKS 
Box 2018, Latham, N.Y. 12111 


РОӨР 
Please rush ——— copy (ies) of SMALL GAS 
ENGINES (Мо, 113) to me. 
ПІ enclose $11.95 now for each copy ordered. 
(You will pay delivery charges.) 
П Bill me later for $11.95 for each copy ordered 
plus delivery and handling charges. 


Name. 
Address ——. 


te. Zip. 1 
not fully satisfied. | 
! 


Get increased performance from 
all your Small Gas Engines! 


Keep all your small gas engine machines 
working pertectly for years—you'll find out 
how with the help in this book. This great 
guide, with nearly 300 giant-size pages packed 
with solid how-to information, is yours to read 
and use for 10 days without charge. 

Fix your broken rotary power mower right 
on the spot. Give your well-worn chain saw 
amazing new zip. Keep your snow blower in 
mint condition season after season. 

You can do it all —even without experience 
| —because this book simplifies all the func- 

‘tions, parts and systems of every small gas 

| engine you're ever likely to own. Clear, detailed 
text and over 400 drawings, assembly diagrams, 
repair illustrations. 

Now's your chance to take a look at this 
book for 10 days free. Mail 


іп the above coupon today. ^ | 
TARE NS BOOK FOR 

AYS FREE 

Save money and 
labor...on parts, 

shop repairs, costly 


tig 
replacements 


A POPULAR SCIENCE BOOK 


Mail coupon plus $6.00 
and we'll give you а 


Sight & Sound 
Introduction to 
the Most Advanced 
Do-it-Yourself 
Organs 


You'll get a Wersi Demo Package—the LP 
“Wersitime 2”, plus a 104-page full-color 
catalog. The quality recording and literature 
Introduce Wersi's complete line of build-it- 
yourself keyboard instruments. Your first step 


Wersi Electronics, Inc. Wersi Organs & Kits 
Dept. 31 Dept. 31 

1720 Hempstead Road 14104 E. Firestone Blvd. 
Lancaster, PA 17601 Santa Fe Springs. CA 90670 


Enclosed is $6.00 for my Demo-Package (LP with 104-page 
colorcatalog.) 


Name - - ae 
Addres 


| wanted a puppy, 
but Dad said we needed 
a woodchuck: 


The “woodchuck” Dad was talking about was our new 
Woodchuck Wood/Coal Furnace. It's one of the largest selling 
fumaces in the country... and for a good reason. The quality 
«f the Woodchuck add-on supplementary heating 
system stands unequalled in the industry. 


Call or write for more Иемін. 


"д" 


119 SOUTH DEWEY STREET 
EAU CLAIRE, WI 54701 
(715)832-3336 


[ЖЫЛКЫШЫ ИНИГИН 


3” X 4" Тор Grade vinyl window and 
doordecals. (WARNING! This property 
protected by Security Systems.) Simple 
to Install because it is not an expensive 
alarm system. Tells the thief you have а 
security system stopping 90% of thefts at 
your door. Costs реппіев compared to 
what It protects. 


Гого Systems Cost Each 
8101 Senate Ат. 82 Decal $2.00 | 
| Houston, Tx 77040 Min, 2 | 
| Мате (Please Print) | 
Street | 
сиу State Zip | 
| Master Charge # 
| Visa # | 
Qty. Amt. 
| | 
EE 
WINDWATCH™ 395 
ANEMOMETER = WIND VANE 
Neon lights in indoor indicator show wind speed and direc- 


tion, Decorative indicator with god di n дик таһо апу 
сазе. Designed for desk or wall mount. ins 

‘of durable aluminum with electric parts enclosed in rigid 
vinyl housings. Easy to assemble and install. Attach directly 
to roof or pole. Comes with wire and materials for instal- 
lation up to 60 feet. Uses regular 120У AC. Unique low amp 
circuit for absolute safety. A fascinating home addition. Five 
year limited guarantee. 15 day trial. Satisfaction or money 
back. Only $31.95 plus $2.00 shpg. Check, Visa/Mast. Chg. 
Give Number and Expiration Date. Immediate Delivery. 


WINDWATCH MFG. Sen Antonio, Texas TEX 
BEA 


X^ s EE Na 

[e Fol bet [X3 demand 
ком feld йені big pay 

pog an pour ohn bo 


“һауе already 
master keyed my 
Elks Lodge and 
38 арайте 


тай at Home — Eara ara $355 Right Arg! H 


LOCKSMITHING INSTITUTE В 

Adel Orsi, Jr. | Ом. Technical Home Study Schools [] 
Azusa, Calif. Dept. 111-090 Little Falls, М. Ј. 07424 а 

. г 
а Nam п 
H (Please print) a 
E Address. Н 
% City/State/Zip x 
<, C) Check here if El . 


Ax ТАК TO THE BIRDS! r SI AINED 
ms GLASS 
н а ль о, ALTERNATE 
Ake 


POWER SOURCES 


DS; compl. instr & 
carrying case, 195 (money-back диаг). 
Canby BIRD. Box 878-Р 
LA 70546 


ideas, books, and sup- 
plies. 
BIG STARTER KIT ENGINEERING DATA 
Only $17.95 ppd. AND CONSTRUCTION DETAILS 
WHITTEMORE, Box 20650Е, HANOVER, MASS. 02339 


- STEAM @ STIRLING CYCLE 
Components HOT AIR Ө VACUUM ENGINES 


AUTOMOTIVE @ MARINE 
TRACTION € LOCOMOTIVE 
STATIONARY APPLICATIONS 


Featured in November 1980 Issue 


Let Belsaw prove Yi 
Earn Up To 


58 


А vacuum engine you can build іп 
your own home workshop 


give BURGLARS the word | 
before they enter 
осонда burglar ийне they ty te enter your homo with еге Don't miss another issue of this 
Ferro pene etia monthly magazine for Live Steamers 
and Amateur machinists 


SUBSCRIBE NOW - $20/per year 


THESE PREMISES 
АЛЕН ее 


Б. BY — “7 $22 Canada and other countries 
ELECTRONIC ALARM via surface mail 
SYSTEM $41 Canada and other countries 
FULLTIME A via air mail 


“mountain west 


You tisk nothing by accepting 
On our this offer to see how easily 


30-DAY п your spare time 


Profits with your 


FREE E tus 
1 Shi ч 


LIVE 


STEAM Magazine 
Post Office Box 581-Q 
Traverse City, М! 49684 


[шешене RED ON GOLD 
Secus e Kat екінш ө fr tle өйө, 
Mf you order 5 оғ 10 of our exclusively designed security decals, 
we wil alo тый you our ouisianding 68464 Security Саю 


Shop 
ail cuting edges 


Send for all the facts! 
Our Free Book tells 
profi 


4215A М. 16th Street, Phoenix, AZ 85016 


Yes, | want to discourage burglars belore entry and have peace of 
mind. Please send me: 


Free! 


Edmund Scientific 


5 Security Decals for just $2.50 total plus 804 postage and 
handling (plus 8% sales tax for Arizone delivery). 
10 Security Decals for total of $4.25 plus 75€ postage and 
handling (plus 8% sales tax for Arizona delivery). 


how we'll finance you. 
et и IM Atal v alon ө поча TODAY 


BELSAW SHARP-ALLCO., 7015 Field вш Kansas City. Mo.64111 

No Obligation...No Salesman Will Call 
YES, [ | BELSAW, 7018 Field Bldg, Kansas City, Mo. 64M s 
• please send me the FREE BOOK that gives full details. 


My check is enclosed. 
Don't forget my 88-рәде full color Catalog! 


My name is 


WALL TO WALL MONEY 
x 


ДУ WITH FAST-SELLING CARPETS 


N 


1 
1 

i 

i 

i 

1 
d 
1 

1 

1 

1 

1 

Б: 


т 
d FREE оно or cat енен : © Explore Astronomy, Biofeedback, 
g = Optics, Lasers, Magnets, Weather, 
ш 
- 2 Magnifiers, Microscopes, Photo- 
< мі graphy . . . Over 4000 Fascinating 
Б > Products іп Our FREE 100 page color 
Ф 
ы z Catalog! Send for your FREE 
- 6 Edmund Scientific Catalog, Today! 
38 Years Of Service! 
STAIR-GLIDE Stairway Lift О Yes! Rush me your FREE catalog! 
America's largest selling stairway lift is the Name. 
Кыш" WS: сае Address 
How to make and install your own TV remote pues Purchase Program City. 
sound device for less than $10.00. ГД State Zip 
J Will L is il Ч 
Send а $2.00 Check for plans to: 2 [ono dad а OC CE ағашын. Clip and Mail Coupon Today to: 


Edmund Scientific Co. Dept. 2020 N-18 


Richard A. Duff, Sr. & Assoc. AMERICAN STAIR-GLIDE * CORP. Edscorp Bldg, Barrington, N.J. 08007 
0 


4001 East 138th, Dept. Р5-090 No 156 1980 Edmund Scientitic Co 
5611 Thurlow Ave. Grandview, Missouri 64030 


Hinsdale, ІІІ. 60521 


162! POPULAR SCIENCE 


ҒНЕЕ 


согон BROCHURE 


ourself pre-cut kits € Completely 
pen and assembled models € Antique 
furniture reproducitons @ Wall and shelf 
clocks € Grandfather clocks € Beautiful 
solid woods (walnut, oak or cherry) ® Solid 
brass West German movements ® Prompt 
delivery € Money back guarantee 


VIKING 
CLOCKS 
QUALITY 

CLOCKS AT 
FACTORY 

DIRECT 

PRICES. 


FREE Color Brochure. Write: Viking Clocks, 
The Viking Building, Dept. 703, Foley, AL 
36536. Phone: (205) 943-5081 

Visit our showrooms: |-10 Exit 35, Spanish Fort, Ala. 
and Hwy. 59 one mile south of Foley, Alabama. 


Solar Heat Your Home 
Cut Heating Costs - 30% Tax Credit 


PASSIVE SOLAR 
GREENHOUSE 


O Triple Glazing with С.Е. Lexan panels 
ІО Solarium converts to Screen Room 

О Free "Energy Source” - 30% Tax Credit 
ІО Provides Heat to your home 

O Lean-To, Free Stdg. & Window units 
D Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: Enclose $4 for our Greenhouse 
Sample Kit with aluminu es. С.Е. Lexan” glazing. 
assembly manual and hea 


FREE COLOR CATAL 
showroom - (516) 694-44 


а fe] 910 Route 110 
Farmingdale N.Y, 11735 


NOTE! Our new main showroom and factory above, and 
new Connecticut showroom below 

NORWALK CONN. (203) 846-4241 

440 Westport Avenue (Rt. 1) 


(SHIPPED FACTORY DIRECT ONLY) 


ile; phone or visit eur main 
others below 


FOUR SEASONS 
GREENHOUSES 
Dept. Р5-009 


BEWARE OF SOOTY, 
CLOGGED CHIMNEYS . . 
THEY CAN CAUSE FIRES! 


SAVE $25 to $40 each time you clean your 
own chimney or stove pipe. 

00 АМ EXPERT JOB with а Professional 
Chimney Brush. 

Eliminate danger of chimney fires. 


After several attempts at cleaning 
my stove pipe & chimney flue with 
chains, burlap and poles | realized the 
importance of a professional chimney 
brush. My attempts only roughed up 
the creosote, creating more surface 
area for an even more rapid build up. 


" 8 1 


Square Loop Round 
Brush Adapter Brush, 


Brushes are of tough steel bristles, 
with loop one end and standard %" 
pipe thread other end. Loop adapter & 
fiberglass rods available. See below. 


BONUS OFFER: Send chimney brush order and 
receive Be Your Own Chimney Sweep,” 112-раде 
illustrated in-depth guide. ';-price. Reg. $4.95 only 
$2.50! 


Send me. at once the following: 1 
Round Chimney Brushes: 


Bibi 
Other sizes by request. 
О Loop Adapter H 


C14 Ft. Fiberglass Rods 


Satisfaction or Full Purchase Price Refunded. | 
Total $. Ohio Res. Add 4% 5; Tax 1 
О Payment enclosed—or charge to my: 

О Master Charge С ViSA/BankAmericara 1 
Card # —— Exp. Date: ! 
Name о | 
Address — — — — —— — | 

City —  — — State Тір 
% TO ORDER OR FOR INFORMATION І 
CALL 1-800-848-9765 І 

OHIO RES. 

= Heap -614-373-7125 | 
EDG Cumt CLEARING SUPPLE І 


211 OHIO STREET “PS” MARIETTA, OHIO 45750 


Your home 

workshop 
can pay off 

BIG 


with 


Power Feed © 


Planer Molder Saw 


Three power tools in one— 
areal money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsmari, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! EXCITING. FACTS 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON BELSAW POWER TOOLS CO. 
TODAY! Kansas City, Mo. 68111 
212 О ED CEF TAE 
BELSAW POWER TOOLS (% 
m 9215 Field Bldg., Kansas City, Mo. 64111 
end me complete facts about 


— MOLDER - SAW and 
details about 30-day trial offer. No 
obligation, no salesman will call. 


NAME 


M 
N 
М] 
5 E 
city — 7] 
eu tum жа | ексе oO 


SEPTEMBER 1980 | 163 


“ 


The Only 
ONE-MAN 
PORTABLE 


SAWMILL Of Its Kind In The Wor World! Д 

If you need good, high-quality lumber, доп" let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber . . . even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power. use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below ш 
“How To Saw Lumber” booklet and comple li 


att ВЕЗАН MACHINERY CO. 
3715 FIELD BUILDING : 
KANSAS CITY, MO 64111 1 
Please send all facts and details іп 4 
NM your FREE BOOK “Ном To Saw А 
\ у Lumber". 1 understand there із No V 
\ Obligation and that No Salesman will V 

У call on те. | 
1 

1 

t 

[i 


mu 
Ж LEARN DRAFTING 
Г mi ком) 
1 
| CAREER. 1800-2 728-2028 / 81,35 58 | 
1 d (Except in Nebraska сай (402) 571-4900 
1 GALL ANYTIME — Operator stain Your co M howe ad 
H Waak, No coat; No obligation, No salesman wil cal i 


Portable Steam Cleaner 
‘Steam in 60 seconds 


CLE, 

Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120155. 
Ашы, pump required on low water 


косо MFG. INC., Dept. 5-9, 
Scott Lane е Box D, Jackson, WY. 83001 


TV ro 


STEREO 


SOUND 
ADAPTER 


GET SIMULATED STEREO SOUND 


TELE 
and 


FROM YOUR TELEVISION! 


DAPTER® easily connects to your own TV 
stereo system to give you full rich 


simulated stereo sound through your amplifier 


and 


speakers. TELEDAPTER'S electronic 


circuity matches the impedence between your 
TV and stereo amplifiers' aux., tape, or tuner 
input, while completely transformer isolating 
the TV's & stereo's chassie, for safety. The 
matrix circuity provides two channels of 


outpi 


ut that plug directly into your stereo. 


Those ballgames and movies will never be the 
same after you hear the realistic thundering 
sound. Complete with hookup instructions, 2 


year 


warrantly. If not satisfied after 15 days, 


return for full refund. 


Ч 


Expir 


9*5 plus 22% shipping & handling 


ation Date Bank # 


Name 
Address 


city 
State. 


RHOADES 


TIONAL CORPORATION. 


н 


Zip 

P.O. Bax 1052 Dept PS 
Columbia, Tenn. 38401 
(615) 381-9001 


NEW 16-K-RAM 


PERSONAL $299 


COMPUTER 
SPECIAL FACTORY PRICE 


For $299.00 you get the new Interact 
Model “R” computer, 16K-RAM, 2K- 
ROM, 8080A Microprocessor, color, 
sound, full 53 Keyboard, high speed 
cassette deck, AC adapter, R.F. Modula- 
tor, black console case, 90 days parts 
and labor warranty, Owners Guide, FCC 
approved. 


SPECIAL FACTORY 
PACKAGE PRICE $399 


(Lists for over $740.00) Everything you 
get for $299.00 plus: Level ІІ Users Мап- 


ual, Level II Basic Program Tape, Level II 
Command Cards, Level II Basic "хатріев 
Book, Two 8-axis action controllers, 
Three Program Tapes, Diagnostic Instruc- 


tion Manual, Diagnostic Program Tape, 
Cassette Head Alignment Tape, Service 
Manual, Schematics and arts List, 
Money Saver Service and Warranty Card. 
(Everything you need to learn to operate, 
program and service your computer) 


15 DAY FREE TRIAL 
Return within 15 days complete and un- 
damaged for full refund of purchase 
rice. 
оп" miss this sale - Hurry - Order - Now! 
Send certified check, money order, or 
check to Protecto Enterprizes, Box 502, 
Franklin Park, 111 60131 (312 • 382 • 5244) 


‘Add SIS. for handling and shipping United Parcel, Add 
$10 for C.O.D. orders. Add $25.00 for Visa and Master 
Card orders. Illinois residents add 6% Sales Tax 


SAVE TOUR 
lense imal. ОО 


the ShoPPING 


EARN SHOES FOR YOURSELF! 


SS |! you will take just five М: 
‘month, YOU NEED neve SUY ANOTHER 


Shoes for 
Yo mates Н EASY! With our 
catalog of 350 fast-selling styles (dress, work, sport 
Ы. shoes) you'll have no trouble getting the orders. And 
^, you'll have your own private “shoe store” from which 
to select your FREE SHOES. You don't invest one 
cent, yet you earn up to $100 a week, showin 
lason 


5 sweeper” 


CLEANS THE 
CHIMNEY FROM _ 
INSIDE 
THE HOUSE 


HANDLE PROPELS 
BRUSH TO TOP 
AND DOWN AGAIN 


DEALERS PLEASE INQUIRE 


* Fits All Round 
Chimneys 6-7-8”. 

* EASY TO INSTALL 

* SAVES WOOD 

* SAVES MONEY 

* SAVES LIVES 


PATENTED DESIGN PREVENTS 


CREOSOTE BUILDUP. 


FOR FREE INFORMATION & PRICES SEND TO: 


жол, 


5500 PIERCE PARK LN., BOISE, IDAHO 


(208) 343-7468 


83703 


EARN \ 
ЕХТВА ІМСОМЕ 


NOW! BADGE-A MINIT makes it possible for you 
to fil orders for pinback badges you make 
yourselt for every community use. Clubs, 
political groups, schools, businesses and lodges 
have many needs tor badges throughout the 
year to promote their activities and identity 
members. With BADGE-A-MINIT you create for 
all those needs with badge parts that cost just 
pennies each. Finished badges sell for much 
more! 

Here's the lowest price ever for a complete 
badgemaking system. New starter kit includes 
sturdy Lexan die press; color-coded, BUT-N-LOK 
dies; quality, pin back badge parts; and easy-to: 
follow instructions. Discover badge power for 
only $17.95. 


f? —7 NEW 
LOW PRICE 
only 


INIT, Ltd., Dept. РЅ980 
ох 618, Civic Industrial Park, LaSalle, IL 613015 
О YES. RUSH ME the Badge-A-Minit starter kit for only 

$17 95 plus 51 75 shipping (Ill. res add 5 90 tax) 
EJ Personal check or m.o enclosed 
C Use charge card below: 
О М5А C Маѕегспагде C] Am. Express C Diners Club 
C] SEND ME FREE, the all color Badge-A-Minit catalog 


Credit Card # 
Interbank # (МС). Exp. date__ 
Signature 

Name 

Address 

City. 

Stal 


Splits 
EASIER & FASTER! 


LOG SPLITTER! 
Only $49.95 plus $5 p. & h. for 
‘adaptable cone, or $99.95 
plus $8 ready-to-attach to hub of 
t truck (specify vehi 
tax. Free info—sen 
envelope. Good Products, 


Route3Box88-APS, Kutztown, Pa. 19530 


А, UNION WAGES AVERAGE OVER $10 AN HOUR. 
Learn at home in spare time with no previous ex- 
perience. We encourage you to check on the job 

market in your area and send for employment suc- 
М cess figures of our graduates. Learn installation, 
construction, lighting, beating. air| 
applications. Send fer FREE FACTS. 
lectrican's School, Dept. РС080 y 
ICS Center, Scranton, РА 18515 


SAVE MONEY 


Assemble our unique Mini- 
] Dozer Tractor Kit. Buy fac- 
> tory-direct. Catalog of Kit 
construction and uses - 5.50 

7” "Build-it yourself" Plans — $7.00 
5 (refunded on any purchase!) 


STRUCK KIT, Dept. PS90 — Cedarburg, МИ 53012 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home, Mil 
hons of jacks in gas and auto service 
stations, trucking fms. body shops, 
riggers, factories and farms need serv 
‘cing. most of whch you ean learn 


Spare time in your basement о 

rage. Big opportunity for mecha 

ACT NOW! Write tor aider ito PSO" 
dnd fe 


tater 
UAL CO., INC. 
314 


joties wot 
т! at reasor prices, 8! ifed 
veneering instructions plus full color 
І wood selector inclu Send for 
І catalog now special bonus! 
starter offe. SAVE 25% Hurry! 
| BoB MORGAN WOOD, Dept. PO2K81 
1123 Bardstown Rd., Louis 


Available to youl 

The revolutionary new fold 

lock knife holster that needs 

just one hand touse. Puts your 

knife, open and locked, into 
jur hand in a split second! 
holsters one-handedly too. 

The Sting is constructed of 


(closed). 3%" to 5". 


РЕМ ѕемо$5.95то 


2640 S.W. 28th Ln. Miami, Florida 33133 


Falls, Helios, Wellsaw, Plum, 
a 5 , 
Ridgid, Crescent, Vise-Grip, Audel 


SILVO HARDWARE CO. 


2205 Richmond St., Dept. PSO-9, Phila., Pa. 19128 


Travel with PEDALPOWERN*, low-cost 
electric drive for your bike or adult trike. 
Just 10€ worth of electricity gives you 
100 miles of effortless riding. Save on 
gas, taxis, stop begging rides from 
friends. Perfect for shopping, visiting, 
commuting, just plain fun! 
PEDALPOWER fits men's, women's, 
children's bikes and adult trikes, installs 
in minutes without special tools. Safe 
single-lever handlebar control, instant 
start without pedaling, up to a 40-mile 
range on a single charge. Satisfaction 
guaranteed. Send coupon for free cata- 
log showing PEDALPOWER motors, 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 


SEND TODAY FOR FREE CATALOG 


sepes — кета 


5953 Mantua Blvd., 
Sewell, N.J. 08080 


Rush me my FREE 
Pedalpower catalog by 
first-class mail. 


Oy 


State 2p 


————À 


Hear 


Better 
For Less! 


Recharge.. .don't Replace! 


Ournewrecharger 
ed төбелі NICAD 

епіез, together 
with your present SAVE 

aring aid, will give 

you “crackle-free” $150 
hearing at the lowest 72222752 
cost per year available, 


anywhere. 


Every once in a while, a genuine break- 
through comes along and makes some- 
thing better — at less cost. 

Such is the case with THE BATTERY 
STORE's unique Pecharger/nickel. cadmi- 
um Battery Set for hearing aids. 

Imagine: now, you'll get up to 10,000 
hours of distortion-free hearing from a set 
of these batteries — the same, proven 
NICAD power cells renowned for reliability 
in thousands of applications. The batteries 
and the dependable, UL-APPROVED Re- 
charger are just $19.95 complete. 

Gone will be panicked trips to your hear- 
ing aid store for fresh batteries! Gone will 
be annoying “сгаскіу” reception and em- 
barrasing volume adjustment. And gone 
will be the needless expense of up to $150 
a year for "'throw-away" batteries. 


Recharging costs far less 
First year cost per то......... $1.67 


5.) 
Succeeding yr. cost per то. $ 55 
(cost of two new batteries yearly) 


Take advantage of this great, money- 
back offer exclusively available through 
THE BATTERY STORE. These batteries 
hold their charge and will not overcharge, 
in spite of what your hearing aid dealer 
тау say. Remember, he wants to keep your 
throwaway money ... е-г-г battery ... 
business. 

Don't delay. Join the many others who 
are already hearing better for less. 
= — Май No-Risk Coupon Today! === — +“ 

THE BATTERY STORE, Dept. Р51 

| 7334 Bronson Ва, Раіне, CT 06430 | 
О Yes, | want to save. Rush the charger and two cad- і 
mium batteries @ only $19.95 plus $1.50 shipping and 

| handling. (Please be sure to specify battery you now | 
use.) Additional batteries @ $3.25 each. 


1 Enclosed is $ Я 
(СТ. residents add sales tax.) 


| CHARGE т: O VISA "EI Master Charge 
Exp. Date „Interbank 
Ассї# .. 

| Signature ..... 

| Мате 

| Address 

| ev 


(Battery Set $19.95 + by 12 mo: 


Zip 


SSS Se 


SEPTEMBER 1980 | 165 


Sharpen Saws 


and other tools in Profitable 
Business of Your Own 


лора recorder when phone is hung up. 


Be Your Own Boss!! 


Turn 

extra dc 

money-ma 

vassing 

You quickly learn how to 
able tools and many others ellent profits! 
We show you how to set up a business and 
keep it running profitably. Part time or full 
time. No special skills needed 


FREE BOOK; 


Coupon and you'll re 


n these valu 


lings, shalts, De 
Jof Busing, repairin 

"ng any small machine, engine» model. 
SL CATALOG 7878 jusi $4.85 BOBTPAIO 


STOCK DRIVE PRODUCTS, DEPT. 
5S ИЛИ DENTON AVE, NEN HYDE PRK, Y. 040 


low 


SATELLITE TV 


FANTASTIC 80 Ж CHANNELS 


Shows - 
connects to any TV set. 100 | 


FACTURING COMPANY ps d ий ин m ше TUS 


3232 Foley Building 
Minneapolis, Minnesota 55418 


me uio MEE 
GLOBAL TV ELECTRONICS, P.O. Box219.C, Maitland, Р. 32751 


Please send me the free booklet "Opportunities 
FOLEY MANUFACTURING CO. In A Sharpening Business Of Your Own." 


3232 Foley Building 


| 
Minneapolis, Minnesota 55418 | [ — Иемен мак d iQ: а = 
‘Send Coupon Today оғ ards; stationery: envelopes: а 
Verusing: labels іске; QSL card 
e | ees —— HÀ duarum oui Sympa 
1-800-328-7140 | City аі. др. l raver cares taga eie Save money: 


ERG НАГОГ AI sa a a es | We supply everything direct from 
factory, Easy instructions, Also 
raised printing like engraving, 
Have home shop. Add to income. 
Send 25¢ for catalog. 


Kelsey Presses, 80-C1, Meriden, CT 06450 


FITS ALL U.S.A. CARS WITH VERTICAL LOCK BUTTONS «PRECISION ENGINEERED * PATENTED 
Prevents outside Гот or return for refund! 

a on your car (1рг 
as effective as tapered lock butt door) Example: Send 

$ 3.69 per pr. (1st. Class Prepaid) y 1978 4dr. Olds "98" Regency 


Send check or Money Order to: E-M-T ENTERPRISES ВОХ 435*5T. LOUIS, MO. 63166 


FRUSTRATED? 


Don't let others cash in on your 
ingenuity and hard work. 


Guaranteed satisfa 


etc. from raising lock 


EASY-TO-ASSEMBLE KIT 
ont G7 D108 


For 3'6” diam. Other diams, from 4’ to 6’ at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'12" to 9'6". 


Don’t throw away a good inven- 
tion because you don’t know how 
to protect it. 


Learn how to protect your in- 
vention for only $19.95 (Ohio res- 


idents add 90¢ sales tax) 


INVENT-O-LOG developed by 
a veteran patent attorney will 
guide you in the first steps toward 
obtaining sound patent protec- 
tion. 


For use before you seek costly 
legal advice. 


Write: Far Hills Enterprises 
2500 Winters Bank Tower 
Dayton, Ohio 45402 


DESERT FUBLICATIONS 
DEPT. PS — CORNVILLE, ARIZONA 86325 


Make Rubber Stamps for BIG PAY 


Need more money? Earn #80 


uses. Hundreds of prospects—ev- 
erywhere. Right in your own com- 
munity. Таға out special stamps for 
names, address 


Rubber Stamp Div., 1512 Jarvis, Dept. R-3-IK, Chicago 60625 


©Тһе iron Shop 1977 


People who've looked everywhere tell из there 


another spiral st 


around that touches 


уг combination of pr е and quality of mate- 
sl 


rials and workman: We believe it! 
CALL OR WRITE FOR FREE BROCHURI 


ro: The iron Shop, Dept B, Box 128, 400 Reed Road, | 


| мото, Po 19008 Our Tel: (215) 544-7100. 


Ta SAVE YOUR 
GAS margo 


the ShoppPinG 


| Моте 


| Street 


THE IRON SHOP 


MANUFACTURERS. 


| 
1 
| 
| 
| 
! 
| 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light 
existing double mantle gas lamp. Kit includes on-at-dusk, of 


photo control, fixture, bulbs, detailed instructions. As low as 40¢ per 
month to operate compared to $6.00 with gas. The 'RELITE' kit is avail- 


able in both 115 volts and 12 volts (with plug in transformer). Ask for the 
"RELITE' kit at your local hardware store or write for more information. 
Dealers and installers H 


YARDLIG 


uiries also invited. 


TING SYSTEMS INC. 
1039 CHARLES AVE., DEPT 10 e ST. PAUL, MN 55104 


it of any 
-at-dawn 


BE YOUR OWN POWER COMPANY 
Learn howto use solar, thermopile, wind, water and other elec- 
tric generators with revolutionary new 12-volt technology for 
your home, Even powers 120У-АС appliances. Includes emer- 
gency system plan to cope with power failures. Send for your 
fully illustrated book set describing THE WILDERNESS НОМЕ 
POWERSYSTEM'*. Enclose 514.95 (U.S.) Ppd. (foreign 
$19.95 U.S. Ppd.) and receive ош 88 page catalog worth $2.50 
tree. 

Send to Jim Cullen 
Box 732-P, (44850 Highway 101 N.) 
Laytonville, Ca. 95454. 
Visa/MC okay (707) 984-6186. 
15 day return privilege. Allow 4 weeks delivery. 


407, 45H, 22D: A ot 
Desa > A very popular style 


GENERAL WRITING 
E Ioa A STO opr Aa 
ER RLE PSOE PRODUCTS Dept DPS" 
Box 358 Station D 
Toronto, Ontario МӨР 3/9 


ARAPAHOE VEST 
KIT 


$29 


Trim design in sturdy 
Mountain Cloth 

with Thinsu- 

sulate® insu- 

lation. Snap- 

down 

storm 

covered 

zipper, 

zipped 

pockets 

elasti- 

cized 

waistband. 

One of over 

200 money 

saving kits, custom sewn and ready-made 
products. SAVE 30-50% 


ignature 


Men's S, M, L in Slate Blue w/tan & 

| erre wnan a navy, Sono 

postage and handling $1.50 

| Мате | 


Address 
State 


| сиу 

o Please rush me your full color 
| catalog of kits, custom sewn kits and 
ready-made products. 


Frostline Circle 
Dept. PS2030 
Denver, CO 80241 
303-457-4484 


CATALOG 


WARRANTY 
Kits may be returned before, during, or a 


construction. Any product may be retu: 


any time for a full refund . .. SINCE 1 


= CAMERA REPAIR FOR $19 


with ED ROMNEY's 100-page BASIC TRAIN- 
INi CAMERA REPAIR. Fully illustrated. 
Simplified methods, use hand tools. Test 
lenses, shutters, without special equipment. 


E С 
Dual fuel — е or Gasol ine anytime. 

PROVEN by industrial fests te be the ultimate fuel! 

Engine lasts up to 2-3 times longer, cuts maintainence. 

Cut fuel bill as much as half! No shortages. 

Send $7.95 to have your complete step-by-step instruction 


SPORTS CARS B. 


You Can Build from Kits 


Just Published ll 
Giant Buyers Guide 
160 Pages, 500 Photos [| 


Discover 130 fuse не | 

built sports cars like the one 
shown here. Most sell for a 
fraction oftheir apparent value 
and virtually all are easy 10 
assemble al home. See and 
compare all the latest kit cars 
and manufacturers. Brand 
new Buyers Guide is packed 

full of Photos « Specs • Comparisons • Tech Data e Articles. 


130 sz 


В =н trom 40 трд roadsters 10 sizzling Vas and electric 


conversions. Hundreds of dollars worth of valuable information 
по! available anywhere else. 


и =; ; 
х 14 Day Money Back Guarantee * 
AUTO LOGIC PUBL. Please mail my copy 
Р.0. Box 2073 C) $8 (3rd Class. US only) 
Department PS90 O $11 (1st Class. US/Can.) 
Wilmington, ОЕ 19899 © $12 (Foreign Air) 


(print) 
© State Zip 
Cj Ma: E Пуна Броне | 


Order TOLL- E by phos 
Master есе or VISA REQUIRED! М 


manual and locally available parts list rushed to you first 331-1 or Ni 
class, Immediate refund if not completely satisfied, 1940) 684-2900 ight. 
industrial Vehicle Conversion Corp. Propane Dept. k- Ш п Okla. cali coll J 
0. Вох 22298 San Diego, СА $2122 ши иш mm um = -—— -— n um ый 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visiters...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available—optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10days for refund. Order now! 


CREDITCARD ORDERS Nevada Residents Call 
аштоо 800-648-5600 "552716 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary | 


AirCollConstruction Stores Easilyon Shelf 
ase send me the following AIR BEDS): 
6 Twin Size ыты 
| О DoubleSie (item 2954) 38095 І 
O Queen Size | (Пет 2360) 879.26 
ІС King size (Пет 2374) 59995 


Add $4.95 per bad orshiping andinaurance. — | 
| с AC Air Pump (tem 0004) 29 
E DC Pump-I£volis iem 0005) $20.95 1 
Шіпоіз Residents include 5% % sales tax. 
Ci Check/M.O.Enclosed С) ChargeMyCreditCard: 
O MasterCharge C AmericanExpress ( Са 


| 2 Visa О Diners Club 
Card No. Exp. Dato. 
Мате 
| Address. 
сиу. 
State Zp 
| snag ---- 
маде Late, Donee белге. 60106 
N Dept. PSMD-244 -©С©м!т1әвог 
УР кла uum cum um кете m кеш елі | 


Popular Science Indexes · зго Madison Avenue, New York, N.Y. 10017 
Enclosed is a total of $____ (check or money order). Please send: 
1979 (11978 1977 1976 1975 1974 1973 1972 ($1.75 each) 
ПАШ eight indexes (1972-1979) for $8.00 


Name 
Address 
City State. Zip 
(The above includes postage and handling. Allow approximately 4 weeks delivery). 


YOU COULD LOOK IT UP! 


Where? In Popular Science magazine. 
Where else! Now you can find that 
article fast... with no hassle in 

1979 PS INDEX 


Over 3500 listings 
reference every item 
that appeared in 


The 1972 
POPULAR SCIENCE 


Popular atone 


the magazine 
during the year. 
Listings are grouped 


under the same 


Popular Science 


headings used in Index 


the monthly 
contents page, 

so you know where 
to start looking. 
The 1979 index 

has been set in clear, 
easy to read type. 


Popular Science Indexes “ 320 Madison Avenue, New York, N.Y. 10017 


1 AUTOMOBILES 


FREE INFORMATION! Fuel-economy 
tuning secrets explained. Techneering, 
Box 12191C, Norfolk, VA 23502. 


PROPANE/GASOLINE — DUAL-FUEL 
AUTOI Conversion plans and instruc- 
tions. Parts sou Only $10.00! RDA, 
Hox 873, Concord, NC 28025. 


100 MPG — FACT OR FANTASY? | 

The truth about fuel economy, Dis- 
pels "miracle mileage makers." Clear, 
concise and comprehensive. Send $2.95 
to: Fuel Engineering Co., 686 Central 
St., Oshkosh, WI 54901. 


HELP Stop Recessio Use Bumper 
Stickers: (1) Foreign Cars Cost Every- 
опе! (2) Foreign Cars Enrich Foreign- 
ers! (3) Foreign Cars Hurt U.S.! 
Foreign Cars Hurt Your Job. Postpai 
check or М.О, Specify number Сору 
righted, $1.00 each, 2 for $1.75. 4 for 
$3.00. Quantity discounts, Stickers Co 
В, Box 5011, San Pedro, СА 90732. 


WATER INJECTION - build simple and 
inexpensively for less than $10.00. For 
information and plans send $9.95 to: 
Fugitt, Р.О. Box 187, Ontario, ОМО 


TURBOCARB! - Energy Atomizer! - 
Fits All Carburetors - BEING PATENT- 
EDI - Enjoy Building - Complete Plans 
and Manual, $7.00 - Guaranteed! - Free 
Details - Avtek C9, Box 5202, Rockford, 
Illinois 61125. 


SYNTHETIC MOTOR FUEL 12 casy 
formulas, No still needed. Send 59. 
Rondo Enterprises, 1337 Oppek St. N.E. 
Salem, OR 97303. 


E 


AUTOBODY Repair — Fix Ri 
Dents on your car with this to 
follow step by step Photographic Guide 
Send $5.95 to: Autobody Guide, Box 


202, Pocono Summit, PA 18346. 
SAVE-BUY A USED CARI Inside, ex- 
perts klet tells How-Why-Where. 


Only $3.95. Approved Consumer Prod- 
ucts, 20 Scarsdale Dr., Livingston, NJ 


FANTASTIC — Drive car that Im- 


creases in value each year. $6.50 for 
details: The General Press, Р.О. Box 


3815-5, Dalton, Georgia 30721 


ROTTEN Performance, Mileage? Build 
Water Injector Easily, Inexpensively! 
send Stamped 4"x9" ‘Envelope, U&I. 
Вох 4873-PS9, Boise, ID 83704. 


CONVERT YOUR V-8 GAS HOG TO 
A THRIFTY V-4. Send $5.00 for book- 
t detailing conversion using NO SPE- 
HAL PARTS. V-4 Company, Box 301, 
'entura, CA 93002. 


ENERGY CONSERVATION BREAK- 

HROUGH. Convert auto engine waste 

eat into “useful energy to drive A/C 

'ompressor, alternator. Details, Dia- 

trams $10.00. Csikany, Dept. DS, 353 

East 17th Street, #20C, New York, 
10003. 


SAVE GAS! For economy and safety, 
onvert your American car engine from 
ув to V4. Special parts and easy, step- 
bv-step instructions, Complete kit only 
575.00. Send $10.00 (refunded upon 
purchase) for info-pak to: Conversion 
Specialists, Rt, 10, Box 544, Salisbury, 
С 28144. 


MORE MPG SAVE MONEY! Compare 
Homestic and foreign cars and trucks 

models, engines, transmissions, 
barburetion, options, price (carsi, Or- 
ler MPG publications, get price publics 
lion FREE! Send $5.00. Automotive In- 
lormation Clearinghouse, Box 1746-PS, 
а Mesa, CA 92041, 


LUBRICANTS-Synthetics, 90 
Booklet, Facts, Testimonials, Humor. 
15.00, Energy Saving Products, P.O. 
ох 3922, Ontario, California 91761. 


Page 


SAVE GASOLINE! Professionel re- 
retuning secrets, Details — Posco. 
Box 300, LaGrangeville, МҮ 


WOOD? YES.— GASOLINE? NO. 
т Your Car, Truc, Tractor on Wood. Drawings and 


GEN-GAS, De 
Р.О. Box 671, байын CA 91311 


EX GO O | Pare =. 


ORTUNITY MART 


York, NY 10017. 


PROPANE CONVERSION 


Cars, trucks. RV'&Use propane OR gasoline, 
SWITCH INSTANTLY! Uses regular trailer tanks, re- 
fiable ANYWHERE! AUTOMATIC OPERATION— 
same as commercial systems, but costs MUCH less- 
refilable MORE places! FULLY PROFESSIONAL— 
‘TESTED—PROVEN—SAFE— 1200 satisfied users 
already! Uses LOCALLY AVAILABLE components. 
Build for as lite as $50 using hand tools. SATISFAC- 
TION ABSOLUTELY GUARANTEED ог IMMEDI- 


ATE REFUND! Complete plans, shipped IMMEDI- 
ATELY—$1000 


Fleming Engineering, PS-1, Remsen, N.Y. 13438 


Pride of 
Ownership 


Your Personalized 
Hood Ornament 


The ultimate automobile accessory. 
Custom-made to your order, with a 
choice of two or three initials. Read- 
able on both sides. Constructed of 
chrome-plated die-cast metal with a 
spring-load base. The classic design 
complements any vehicle. Easily in- 
stalled, requiring only three holes 
drilled in the mounting surface. 
Soundly secured by two lockwashers 
and nuts. 
State initials wanted. 

$29.95 ea. plus $1.75 shipping & 
hdlg. (Add applicable sales tax in 
CA, CO, FL, IL, NY, PA, VA, VT, 
WI) Allow 4 weeks for delivery. 
Send check or MO. 


To Charge to Visa or Master- 
Charge Call Any Time TOLL FREE 
1-800-835-2246 

(In Kansas, 1-800-362-2421) 
‘TMM HOOD ORNAMENT, Dept. PS1 
P.0. Box 5220, New York, N.Y. 10163 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $22 per line. DISPLAY-CLASSIFIED $300 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for November issue (on Sale October 
15) is August 28. Send orders to Mary C. Ansbro, Classified 
Adv. Mgr., Popular Science, 380 Madison Avenue, New 


ТА ELECTRIC VEHICLES 


GUIDE TO ELECTRIC AUTO CONVER- 
SION. Comprehensive 67 page Con- 
version Manual. Includes Proven Di 
grams and París Procurement, Loaded 
with information! $14.95. "Williams 
Enterprises, 1B9, Box 1548, Cupertino, 
CA 95015. 


HYBRID-ELECTRIC Motors, Gonera- 
tors, Speed Controls, Ammeters, Whole- 
sale’ Catalog + Two Free Car Plans. 
82.00. Ideal-PS, Box 1237-EG, Mel- 
bourne, FL 32935. 


2 AUTO SUPPLIES & 
EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book. Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


Easy to Bulld PLANS 
60 KART 
ы MINI BIKE ` а 
THREE WHEELER 
MINI CAR 
PEDAL BOAT... 
12/ SAIL BOAT .... 


Ж sedi 


8'-HYDRI 
2 People 
THREE WHEELER A.T. 
SNOWMOBILE SLEIGH . 


IFFERENTIAL 
WP. TRACTOR $10.00 


MINI VEHICLES PLANS 
Dept. A, Chazy, N.Y. 12921 


5 AVIATION 


inexpensive to build! Detailed 
drawings—$7.00. HELICOPTER EXPER. 

HANDBOOK 34.00. Both 
raft, Box 3083-А, Re- 


BOOMERANGS - INCREDIBLE RE- 
TURN! Exciting sport. Order Free cata- 
log — Amazing designs! BoomerangMan, 
312 Park, Monroe, LA 71201. 


IRBOAT propellers and hubs for all 
engines, Literature $1.00. Airboats, Inc., 
3855 Miller Avenue, Fort Worth, ТЖ 


AIRBOAT Gyrocopter Hovercraft Pro- 
pellers, Hubs, Informative Catalog 
$1.00. Aerial Propellers, Box 692, 


Greenville, TX 75401. 


100 МРС Carburctors? Drawings 
and Details $10.00. Carbu, Rt. 1, Hitch- 
Cock, SD 57348. 

HYDRAULIC JACK Repair Kits, Parts 
and Supplies. Catalog $1.00. Hydraulic 
Jack Packing & Tool Co., General P.O. 
Box 3, Staten Island, МҮ 10314. 


3 AUTO TRAILERS & 
Ы CAMPERS 


R-V KITS — PLANS — PATTERNS 
— Campers — Trailers — Fifth Wheels 
— Vans — Covers — Motorhome. Sim- 
ple construction. Save! R-V Kits, Equip- 


ment catalog $1.00. GLEN-L R-V's, 
9152-PS Rosecrans, Bellflower, СА 
90706. 


HANGGLIDERS — 24 
designs registered. Send. 
mon's, Dept. P, 406 S. Mi 
MO 61482. 


flight-tested 
5.00 to: Har- 
“Rock Port, 


POWERED GLIDERS by WORLD'S 
LARGEST MANUFACTURER Over 900 
deliveries world-wide! Proven, economi- 
cal flying fun; no license’ required. 
NEW! ! ! Rally II with fully aerody- 
namic controls! Brochure $5 Rotec 
Engineering SP9, Box 124, Duncanville, 


BUILD YOUR OWN SoPwiyy 


[Simply use hand tools to build a GIANT (7 t. long by В. 
wing span) replica of famous WWI “biplane 
FUN-TO-BUILD. Durable wood construction 
FUN-TO-RIDE, Pretend to fly with joy. 

FAMILY PROJECT. Plans include every би 

59.98 & 50c mailing to: Rovere Design Co. 

San Lorenzo, Fountain Valley, CA 92708 


MONEYSAVER TRAILER KITS -Light- 
weight- Ready to weld. Parts 
ies. Info packed catalog 52.50. IRD 
Trailer Treasury, 1326 Santa Anita 6-5. 
$, El Monte, CA 91733 (213) 57 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


STREAMLINE your bicycle, ultralight 
clear lexan fairing. ZZIP, 458 Thayer, 
BonnyDoon, CA 95060. 


GO-KARTS, Factory Direct 
welding dono. Ranging from $4! 
$179.95. Send 51.00 for ч 
Schmiedér Motors, RD 1, Doylestown, 
PA 1890 


AIRCRAFT KITS 


Complete 
And Detailed Plans 


Fuel-elficient & High-performance 
Aerobatic & Cross-country 


SEND To: 


AIRCRAFT KIT CATALOG 


Dept. C 2 PO. Box 19828 « Houston, Texas 77024 


Amazing ‘new plans reveal 


step by step details! How to 
engines with FREE Confiden- 
tial List, FREE Discount 
Parts Coupons. 

go cart plans $2 
Mini-bike plans 2 
three-wheel plans 


$ 
(All three for only $5) 
PLANS, Box 34422, Dept PS9, Omaha, NE 68134 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


No licenses re- 
quired on plane 
or pilot; 40 hour 
construction time; 
complete kit $2695; 
carries 220 Ib up to 50 
mph! Send $5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS9, Box 2253, Ogden, UT 84404 


КЕТ PROPULSION SYSTEM 


Build your own hot gas genera- 
tor that propels you approxi- 
mately 85 feet high at 60 MPH! 
Send $10.98 for info-pack to: 


PROPULSION 
P.O. Box 2624 


ERY Low S.F 
е эз, биз, 
у for CULETE Iwo. Taar 
© POWER your бише, Smal Plane 
‘ce: Sied, Boat, Go-Kart Test Stand, іс 
$ tasr 1o uno CONSTRUCTION қалі: 
TE PRUST дт жт Sim та MD 
APUD ню жм шу 
пи Compe MFORMATION Puce. 130. 9: 
качат fess ate) Gag 
Cv Companions min ers 


FE IVE G ENGINEERING CO 


18518-6 50. BROADWAY. GARDENA, CAL. 90248 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus 
Flies over land/snow, water. Complete 
plans and booklet. $8.95. Aero-Projects, 
Box 5118PS, Clinton, Nj 08809. 


Catalog $1.00. 
Box 281, Cor- 


MOVERCRAFT Plan: 
Universal Hovercraft, 
dova, IL 61242. 


6 ASTRONAUTICS 


xotic fuels, Data, Schematics, 
78 pages 8x10 mimeo $10 


7] DO-IT-YOURSELF 


PROFESSIONAL INSTALLERS TIPS 
оп how to measure, order. and install 
STORM DOORS AND WINDOWS, in 3 
easy steps, and with only 3 basic tools, 
with no ladders. 32 page booklet, 14 
illustrations. 54.50. Fullview Alum. 
PO. Box 17780-C, Philadelphia, РА 


written by licensed technican. $17.95 
Robert McAnally, Box 19931 Memorial 
Park Station, Houston, TX 77024. 


GOLD. How to Prospect — Where to 
Prospect. $6. Goldways, Box 426, On- 
tario, NY 14519. 


BACKYARD ROLLER COASTER plans 
$5.00. Lawsons Company, Box 20594, 
Oklahoma City, OK 73156. 


LASER MANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 


books, and parts. Send $4.00 to: Famco: 
Dept. PS, Box 1902, Rochester NH 


CONVERT Auto to Hydrogen opera- 
tion! Generate hydrogen fuel. Plans and 
Instructions - $10.00. RDA, P.O. Box 
873, Concord, NC 28025. 


IBERATE GAS & WATER. 

lem 1n Avid Turing B Gan Киш Metar Dial 
eat ics © e commen Pe fori Equi 
ore o Gers wan meer] 

nd nerd ONY 

TONE DEAF 
о ве Generis an A1 ii, рдың coer 
[рде Hogs RED & BLUE BONES, Many Oder Cow 
ера вит POLES м 
KW-HR METERS 

аага Booh en Ише, Demand & Tu 
Кет Жы йыма лы кену а Поры 

Fig SS ерй шыу Meter дыл, Man Semen 
Шин in Daca ө Fra Beet Compe 
ноти рос, 8 ORLY р 1 
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F visies Use Line Ripple To Rip You OW by Remately Con- 
[voting Appliances 2 Demand Meters nie. 420 Cr 
Sox ries Yow c Ripple & тнт ONLY BA 

By John J. Wiliams, MSEE. as Seen on CBS -60 MIN. 
їз” iim. EDUCATIONAL PURPOSES ONLY. 
FREE CATALOG WITH ORDER Wi иной Order) 


Consumertronics Со. H 
шыл ti AE RRRA ШШШ 


ELECTROPLATING, Complete Text- 
book. All Metals. Electroplate Metallic 
Nonmetallic Items, $9.95, Details Frec. 
Tropic, Box 95P, Ра y, FL 32905. 


AIR-CONDITIONING REPAIRS 


Lake 


Drive, Brunswick, 


HOBBY BUSINESS — Paintings, 
Portraits, From Photos, Pos 
y with Kit, Instructions. 
5 Money Order Only. Ervin 
В. Harger, Rt. 79, Box 296, Houghton 
Lake, MI 48629. 


REUPHOLSTERY made casy. Tools, 
supplies, advice, cushions, welting, 
sewn buttons made. Free catalogue sase 
Upholstery Aids, Box 313, Old Beth- 
page, NY 11804: 


ANTIGRAVITY Propulsion Devise. 
Free Brochure. RDA, Box 873-N, Con- 
cord, NC 28025. 


HOMEMADE MODEL ROCKET EN- 
ом! Information 50с. PEADCO, 
Dept, A90, 1908 122nd РІ, SE, Everctt, 
WA 98204. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT KITS—22 Trailerable models 
—POWER and SAIL - 16’ - 30’. Molded 
come factory 


id deck 
you install 

interior, Save half 

experience required. 


FREE Catalog, Lu- 
Wer, Dept. АС-80, 3800 West Highway 
13, Burnsville, MN 55337. (612: 890- 


SURF, CANOE SAIL 
Kits or Complete, Windfin Co., Р.О. Box 
65, Middleton, WI 53562. 


EVINRUDE 1980 Bargains . . all sizes 
‚ $1.00 handling . . Scott-McCulloch 
parts . . Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563. 


BOAT PLANS — FRAME KITS — PATTERNS — 
HUGE 140-page catalog! Powerboats — Sailboats — 
Outboards — Jets — Rowboats — Houseboats — 
Runabouts — Попев — Workboats — Racing Boats 
— In plywood — Cold Molded — Wood /Epoxy — 
Fiberglass --8 to 49 '. Lowest cost, highest quality 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board jets cruisers - sportfishers - hydroplanes - 
runabouts - SAILBOATS - Daysailers - Trailer- 
sailers - МШШ - motorsailers - (КҮАСК-СА- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materiais - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS - polyester epoxies - foams - cioth - mats 
-C-Flex - special section boatbuilding with wood 
epoxy saturation system - catalogues $2.00 
(Book “Опе-ОН Boatbuilding” $6.00) also (Book 
"Fiberglassing How To" $6.00) 
CLARKCRAFT 
16-S Aqualane Tonawanda NY 14150 


ENERGY HANDBOOK One source for 
books, and energy 
plan included. 
$4.00 to: FAMCO, Dept. PS, Box 1902, 
Rochester, NH 03867. 


JAWING, 20 art lessons for begin- 
Mail $3.00 to: LaWanda, 412 
Forney, TX 75126. 


ION GENERATORS, Outperform $200 


Kit $64.50, Complete $79.50 
Hydraulic, 


'ofessional lonizers, 204 М. 
Wichlta, KS 67214. 


“DADDY, please build mo 
yard Gym, Playhouse Fort, Biggor 
box, Slide. Plans. $5 each. 4 $16. Coun- 
try ‘Craftsman, Box 424, Jackson, WI 
53037 


HOMEOWNERS Get more return on 
investment, Pyramid your equity, Over 
50 How-To books for the home, con- 
dominium, and investment property 
Free catalog. Equity Books, Box 1541, 
Dept. A2, Brockton, MA 02403. 


ICE CLAW Patented, make your own, 
rescue others or yourself. Complete In- 
structions $3.00. Fully completed 12 
ounce Ice Claw $18.95. Postpaid 
Borcuk, 21 York Drive, Coventry, RI 
02816. 


ROJECTION TV . . 
TV to project 7 Foot picture... Results 
equal to $2,500 projector ..... Total cost 
less than $20.00. PLANS А LENS 
$16.00. Illustrated information FREE. 
Macrocomaa, Washington Crossing, РА 
18977. 


convert your 


UNCLUTTER WORK AREAS! Do-It- 
Yourself Plans: Tool. Utensil Wall Cab- 
inet $6.95: Junk Drawer Organizer 
56.95: Kitchen Appliance Cabinet $9.95 
Send check/m.o.: Kar-Jo, 4018 Main, 
Strykersville, NY 14145. 


BUILD YOUR OWN VIEW CAMERA. 
Cherry 4x5 kit - $109.50. Plans only - 
$5.00. Free brochure. BENDER'S, Box 
3232, Carbondale, Illinois 62901. 


SATELLITE TELEVISION INFORMA- 
TION — Build or Buy Your Own Earth 
Station, $3.00 U.S. Satellite Television, 
R.D. 3, Oxford, МҰ 13830. 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains 

sausage making plus home curing 

and smoking of meat, fowl and fish. 

Over 100 Free equipment 

and Supply catalog has more infor- 
‘or yours, send to: 

Dept. 12 


mation. 
The SAUSAGE MAKER 
177 Military Rd. Buffalo, N.Y. 14207 


lite TV 
Sick of For The Home! 


We don't just sell information! 
We Manufacture Hardware! 


is, computer aiming 
software! Specs, Kits and more! Send 


$7.95 today! 
24-hour C.O.D Hotline 


(305) 339-7600 a» 


SPACECOAST RESEARCH 
Р.О. Box 442. Altamonte Springs, FL 32701 


AMAZING ~. 


SCIENTIFIC and ELECTRONIC 
DEVICES т 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cul 
lig. burning. cloud writing, holography and 
‘special effects. NUCLEAR particle accelerators 
and detectors PLASMA, ION, HIGH VOLTAGE. 
MIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL lor security, telephones. intrusion 
detection, nature listening. PLUS PLUS INFRA: 
SONICS. ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE: 
VICES. SEND $1 lor catalog of plans, kits and 
completed items to 

INFORMATION UNLIMITED, INC. 
P. 0. BOX 716. Dept. РВ 
Amherst. N. H. 03031 


| 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft. $ 

Solid-State Laser. 

Easy-to-Build Jet Engine. .... 

Stereo-controled Laser Show. . 

Methane Fuel Generator. , ........ 

Convert Auto to Hydrogen/Methane. 

Generate Hydrogen Fuel 

Electronic Robot. ...... 

\Visible-Red He-Ne Laser. 

Radiation Survey Meter. 

MHDklectrical Generator. x 

25KV Tesla Сой................ 
EXCLUSIVE MONEY-BACK GUARANTEE 


CATALOG. . . ‚фы 
RESEARCH 8 DEVELOPMENT 


Route 2, Box 322-A 
Kannapolis, N. C. 28081 


inpppospsaee 
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DRAIN + IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 
bearing pump Stainless 

shaft.1 HP 1200GPH 60° high’ 
jor 3000 ОРН 25'well. 5200 GP max.13«" in. 
"out. Belt or direct drive.Use % HP or larger 
vcneybackgusrantee Addf2pstge&hnding 19,9 
LABAWCO Вох 35,Belle Mead, N.J. 08502 


CHIMNEY BRÜSHES 


REMOVE DANGEROUS 

=“ CREOSOTE. GET FULL 

CHIMNEY DRAFT. KEEP IT 

SAFE! LITERATURE, PRICES 

25с (NO STAMPS). LANDERS 

==” CO., DEPT T8. 429 

( MEMORIAL AVE., WEST 


\ SPRINGFIELD, MA. 01083 
© -LASERS UNLIMITED 


Carpet pans sad pr werte 
RUBY LASER RAY GUN В 
CO2 LASER FOR BURNING/ CUTTING $i 
BEGINNERS LASER VISIBLE REDand iR. $ 
LASER PISTOL and RIFLE $ 
$ 
Н 
E 


HELIUM NEON VISIBLE REO LASER. 
MULTI COLOR LASERS 

LASER LIGHT SHOWS. 

LISTING OF ALL LASER COMPANIES. 


LASERS UNLIMITED 
Dept. LT, Bax 716, Amherst, N. Н. 03031 


88888888 


SCIENTIFIC SYSTEMS INC. 
low at last offers in kit or completed for 
[uc unique products as; Nightime vision di 
сез, super sensitive directional mikes, 10 
md high powered lasers, micro-mini-voic 
transmitters, ultra sonic devices, super hig 
oltage generators, intrusion and sensing d: 
ices, scientific personal protection item 
nd many other hard to find products. Ser 
[51.00 for catalog: SCIENTIFIC SYSTEMS INI 
Dept. 51, Box 718 Amherst, NH 0303 


HYDROGEN FUEL 


Now, you can generate your own hydrogen 2 
convert your. mobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversior 
plans and instructions, plus details on sale} 
hydrogen storage and generating һуйгоде 
FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Of Box 873 
Carolina 28025 


do-it-yourseltors. —$4.00 


нер Service 
МА Hughey St., Nashua, NH 03 


12 HOME CRAFTSMAN 


“GETTING Started in Stained Glas 
50c. Whittemore, Box 2065X, Hanov 
MA 02339. 


1600 CATALOGS listed and describd 
Sources (ог everything | imaginab| 
$3.00. MASTERLOG, Box 879 Fairld 
CA 94930. 


FURNITURE REFINISHING — S! 
by Step instructions, $3.95. Box 35: 
Corpus Christi, TX 78404. 


UNIQUE, Eyecatching 
Box and 7110” six-sided 
Great for your home or 
Simple woodworking pla) 
Send $5.00 to: Craft Id 
178, Carriere, MS 39426. 


heu 1095, DOILHOUSES, Furniture. Cat- 
log $1.00, Trollhaugen Studios, 207 
it Buffalo, Milwaukee, WI 53202. 


Mix 2oursélt Formula. $3.50. 


mussen, P.O, Box 204, Germantown, WI 
53022. 


COLONIAL Furniture plans. Trestle 
(Table and Bench, Chair-side Hutch, 
Chair, Coffee Te $2.00 each or 
5.00 all. Wooderatis, Е 26210 Wa- 
sh, Spokane, WA 99025. 


‘ull-Size FURNITURE PLAN 
JE “біп Century ГЕ CRADLE 


5 


|URNITURE DESIGNS, Dept. SP-90 
|25 Sherman Avenue, Evanston, lil. 60201 


Light-weight, Pliable 
Self-Sticking Sealant 
STOPS LEAKS 


AT ONCE! 


Use It on Any Surface 
Presses on Instantly 

for A Solid Seal 

Cuts to Size 

Can Be Painted at Once 

With Any Water-Based Paint. 


EALS FLASHINGS REPAIRS CRACKS 
АМО COPINGS ІМ CEMENT WALLS 
The fastest, easiest thing you can use to 
leal, mend or fil in cracks on scores of prod- 
сіз. Super Seal comes in a handy 5 Ft. roll; 
9" wide. Available in black only. Cuts easily 


Broken Shingles 
Tree Wounds 
Driveway Cracks 
INSULATES, 


Rodgents 
Only $3.98 per roll + 75е post. & hdig. 2 
plis ust $6.98 + $1 post & hdlg. Residents of 
„СО, FL, IL, NY, PA, VA, VT, WI, add 
jpplicable sales tax. Send check or MO to: 


Popular Sclence SUPER SEAL 
Dept. 980, P.O. Box 5220 
New York, N.Y. 10163 


РА FOR THE HOME 


PICKLED Okra, Sccret recipe, De- 
ious condiment. Fast, сазу. Mail 
00; LaCher, 412 Scenic, Forney, TX 


SPARKLING Re-built Kirby Vacuum's 
discount prices $185.00. Send check 
money order to: Service Vacuum, 

bx 2002, Grants Pass, OR 97526. 


TRIPLE the usefulness of your v 

апег. Amazing new SUN-VAC 
ns any hose-type vacuum into a (1) 
pt-Dry Vac (2) Heavy-Duty Vac & 
) Amazing Dry Cleaner. For free in- 
mation, send name & address to: 
pular Science SUN-VAC, Р.О. 
15, New York, NY 10163. 


Box 


DESTROY ANTS with simple safe 
chemicals. purchaseable in supermarket. 
Send $3.00 for instructions and method. 
Should work on termites too, but can't 
guarantee that. Е.Н. Einhorn, 2 North 
Hills Rd., East Norwich, NY 11732. 


ROACHES? New Patented System. 
Safe, Effective. No Poisons, No Powder, 
No 'Squishing, Complete ' Information 
$4.00. Roach Annibliators, Box 27148, 
Houston, TX 77027. 


BURGLAR PREVENTION 
Send for our booklet that contains over 40 in- 
expensive suggestions to prevent burglars, in- 
truders, or thieves from entering your home and 
stealing your possessions. Send $4.00 to 

Т. A. 5. dept Р59 
P.O. Box 671 
Dubuque, ІА 52001 
lowa residents add 3* sales tax 


UNIQUE MUSICAL METAL SCULP- 
nus. Groat for conversation. git, decoration. 


og eT 
Mara он hoy, CA Sait. 


Calif. Residents add 6% sales tax. 


Warns instanti, 
when water threatens 


New electronic Flood Alert stands guard 24 
hours a day. Every day of the year. Wherever 
you place It. 

‘The instant any water touches its two 
“sensors”, It lets you know —loud and clear. 
Sounds a high-pitched warning that con- 
tinues until you stop it. 

Protects you from costly water damage at 
home (in cellars, bathrooms, kitchen). 
tects boat: stories, boiler rooms, mobile 
homes, campers, etc, Remote sensors with 
30 ft. of wire avallabi 
toreach areas. 

Use a Flood Alert unit wherever you sus. 
pect water may creep up (or in) before you 
Notice it. Only $16.95 per unit. Remote sen- 
‘sor(s) with wall bracket for easy attaching to 
bilge, cellar walls, etc. $4.95 per set. 
Compact, ваз 
Flood Alert unit measures only 5 1/2" x 
25/8" x 17/8". 

Built to last of hij pact ABS plastic, 
with 100% solid-state ед Operates 
оп one 9V battery (not included). Reliable at 
range from 0* to 125" F. Weighs just 4 oz., 


with Pao 
PUTAT another storm or plumbing 
calamity? Send for Flood Alert now. $16. 
per unit, plus $1.25 shipping & handling. We 
pay shipping on 3 or more). Remote Sen- 
‘sors, $4. applicable sales tax 
inch, 50. FOIL NY. PA VA. VE, WI 
t 
TMM FLOOD ALERT, Dept. PS2 
P.O. Box 5115, New York, МҮ 10163. 
Or, to charge credit cards 
(Visa. Master Charge only) 
CALL ТОЦ. FREE: 1-800-835-2246 
(in Kansas, 1-800-962-2421) 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace, Suppli 
Free Literature. Pyramid ' Product: 
Dept. M, 3736 South 7th Avenue, Pho: 
nix, AZ 85041. 


LATHES — Unimat — Maximat — 
Sherline — Machinex, Catalog $1.00. 
Shop Supplies $1.00. Campbell. 2100 
Selma Road, Springfield, OH 45505. 


CABINET Sandblaster, 
workbench. Drafting Table. Plans, $6 
each, 3/$i5. Country Craftsman, Вох 
424, Jackson, WI 53037. 


4" METAL Cutting Lathe $72.65. 
Taig, 15048 Proctor, Industry, СА 
91746. 


Handy, Compact 
20 pce. Tool Kit 


for your car, boat 
or work at home 


Tough, tempered-steel set consists of: 


* 8 different-size sockets 
5 graduated wrenches 
2 regular screwdrivers 
2 Phillips screwdrivers 
1 ratchet pistol-grip handle for 
twice the tuming power and 
speed of ordinary tools 

• 1 awl for starting screws 

Compact case 

Handy, rugged, lifetime tools for ай kinds of 
‘emergency and regular jobs. All fitted into a 
handsome vinyl case with zipper opening. A 
handy set for every home or shop and а com- 
pact auxiliary set for the man who has lots of 
tools. Easy to tuck away for emergencies in 
car, boat, or camper. 

A solid value at only $9.95 for complete 
set, with case (plus $2.15 for shipping & han- 
dling). 

Residents of CA, CO, FL, IL, NY, PA, VA, 
VT, WI, add applicable sales tax. 

To order, send check or MO to: 
Popular Sclence Tool Kit 
Dept. 980, P.O. Box 5220 
New York, N.Y. 10163 


14 ENGINES & MOTORS 


ENGINES Air Cooled to 16 Н.Р, For 
Mowers, Tillers, Riders, Hobby. Tre- 
nendous discounts, Illustrations, prices 
2.00, Refundable first order. Ashland 
Small Engines, Ashland, МО 65010. 


15 HOME REPAIRS, 
REMODELING 
TRUE or Falsc? 50 MPG carburetors, 


KY 40403. 
15A ENERGY SAVING 


COMFORTABLE, warm air near Поог 
level, if you have heat on the ceiling. 
Make it yourself: $60.00. Pat. Pend. 
Proven. Portable. Simple. Complete 
plans and instructions. $10.95 ppd. USA. 
Conserv-A-Temp, Box SP1513, Lawton, 
OK 73502. 


EARTH SHELTER DIGEST — A mag- 
azine devoted solely to earth süeltered 
housing. Articles, color photos a 
plans for underground homes. Subscri 
tion $15. Sample $3. WEBCO PUBLISH- 
ING, Dept. PS, 479 Fort Road, St. 

i, MN 55102. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Details $5.00. 
Arnesco, Box 1061-PS, Woodland Hills, 
CA 91385. 


FREE FIREWOOD — Winter's com- 
ing. Guaranteed supplies for obtaining 
abundant free firewood for home heat- 
ing. City, Suburban dwellers alike. Com- 
plete booklet for your ares 
Send $3.25 to: 


SAVE $$$ on Gas, Oil Wood, Coal 
heat. Simple to usc Instrument and 

ections tells when heat is being 
Wasted. Send $9.99. Enerey Wise, P.O 
Box 84, Munsonville, NH 03457. 

LEARN about underground homes. 
Send $3.00 for booklet to: Earth Shel- 
ter Enterprises, P.O. Box 123, Warsaw, 
NY 14569 


е, Book: 55. ).М.С., Box 2261 
Son "Bernardino, CA 92406 

А НОМЕ For The Future — us 
tle energy. fallout protection, easily de- 
fended. For more information send 
$3.00 to: Earth Shelter Enterprises, 
Box 123, Warsaw, NY 14569, 


KEROSENE HEATERS. UL LISTED. 
For Home, Garage, or Shop. Cl 
Efficient. "No fumes, No smoke. 
cetalog send 50c to: Pepco, 13885 W. 
Capitol Dr., Brookfield, WI 53005. 


, ADDING INSULATION? How to deter- 
mine proper thickness and resulting 
fuel savings. $4.00. Insulation, Box 
842, Florissant, MO 63032. 


ENERGY MARVAL HOMES unique 
building system offers conventional 
styling, AMAZING R-VALUES, greater 
strength, wind/sound protectlon. NOT 
RISKY ‘earthen, dome, underground. 
TESTED 2 YEARS. Exceeds codes, Con- 
tract build yourself, Materials avail- 
able anywhere. Complete constr. blue- 
prints. specs, Send $10.00 to: M.c.s.h, 
P.O. Bex 30415, Midwest City, ОК 


SOLAR Energy Directory of Manu- 
facturers, Up to Date, Over 600 Listed, 


Send $5.00, Aubrey Inc., Р.О. Box 
BROCHURE. Worldwide Gifts. 100 
БӨР" SR Box 780, Chugiak, AK 


27 REASONS you should consider 
earth sheltered living. Free report. Uj 
derground Homes, Dept PS9C, 700 Ма- 
sonic Building, Portsmouth, GH 4566: 


90% ENERGY Savings possible, So- 
lar Greenhouses, Envelope houses, 
Hydro, Insulation, Solar cells, Do-it- 
yourself windmills. Plans and Informa- 
tion $4.95 рр. М.Н. Energy Alternatives, 
Box 140, Durham, NH 03824. 


15B ALTERNATE ENERGY 
AMAZING Forced-Air Wood Heater. 


Supplement Your Furnace or use alone. 
Write: Box 3, Rockton, IL 61072. 
Send 


SOLAR Home That Works. 
lope for Free Brochure. 
, Box 1200, Conway, 


ALTERNATIVE ENERGY ALMANAC - 
Handbook containing design equations, 
meteorologi data, rules-of-thumb, 
wiring diagrams, ete’ Send $8.00: Tri 

Box 258P, LaMe: 


7 ENERGY INTEGRATION - ur оп Al- 
cohol, Methane, Electricity, & Solar sys- 
tems ‘for homésite energy production, 


$2.00. AlEnSy, Box 200, San Marcos, 
TX 78666. 

MODI Savonius type windmill, 
Build yourself, Plans $050. АЈА, Box 


79, West Danby, NY 14896. 


ALCOHOL FUEL CONNECTION: ETH- 
ENCO More than plans and promises 
ETHENCO has fermentation and distil- 
tation equipment, enkymes and yeasts 

1.00, 


ETHENCO NEWSLETTER, Owi 


Hill, Limerick, Maine 0404 
Pages — A 70 pag 
vings and energy informa- 
tion — includes toll free info. sources, 
federal, programs, complete systems, 


components, materials, publications, and 
tax incentives, $3.95 U.S., foreign add 
$1.00. Martin Solartech, 720 Raymond 
PS, Eigin, IL 60120. 


DARRIEUS ROTATING AIRFOIL Sys- 
tem Generates 3Kw Electricity! Most 
advanced Concept in Windpower! Com 
plete Plans: 86.95. Glenvale, Box 358a, 
Station D, Toronto Ontario M6P 319. 


BATTERIES you build from common 
materials. Plans, Data, Experiments. 
312.95. ECORESEARCH, Box 424, Jack- 
son, Wi 53037. 


ЅЕМ80 — SOLAR MASTER CATALOG 

SEMBO is the most comprehensive 
guide to solar manufacturers, products 
ever published. Indexes solar manu- 
facturers by 450 categories contains 
data from 655 manufacturers. Send 
O postpaid to: Solar Engineering 
‘ine, 8435 Stemmons, #880-A, 
TX 75247. 


SOLAR! FREE for everyone, Now a 


solar system for all sites including high 
cloud cover areas, DOE grant applied 


for new system. Details $5.00. Solar 
Concepts, 
26547. 


Box 77, Reedsville WV 


SOLAR HOME HEATING Redui 
electric bills, save on taxes, most re- 
cent developments. Send $12.95 for 
info-pack to: Solar, P.O, Box 2624, Ar- 
lington, VA 22202, 


SOLA ATER 


t HEATER: Simple to build, 
low cost, clean efficient operation, saves 
on fuel cost. Less than $5.00 to build 
and install, complete plans $2.00. Solar 
Division Certified Welding, Jne., Р.О. 
Box 553, Augusta, Kansas 6701) 


WIND ELECTRIC SYSTEMS. Most 


vanced, cost effective, Residenti: 
commercial. Dealerships, Information 
$2.00. International Energy Systems, 


119 E. Lucy St., Florida City, FL 33034. 


HYDROGEN — Electrolyzer Construc- 
tion Plans $10.00. L. Spicer, Lineville, 
ІА 50147 


NEGATIVE Ion Generator Plans, In- 
cludes Ion Detector. Send $5.00. HEK 
Publishing, 6205 Joyce Dr., 
ton, DC 20031. 


Washing- 


$50.00 each, Detailed, Blueprint Plans 
0.  Suntracker Industries, Вох 
Teose, spokane, WA 99208. 


KALWALL'S SOLAR 
HEATING CATALOG 
Full line of solar erg оо compo: 
nents, including Sun-Lite' 
and tubes. Order all materi: T 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY МАЙ. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and тоге, Send for 3rd edition catalog 
with book descriptions and conversion 
tables, US $1.00 REFUNDABLE. ENERGY 


BOOKSTORES, Dept, PS-03, 1 
Hawk Dr., Palmdale, СА 03550, 


GASAHOL STILL 


Build this 20 gal. 
still for $58.00. 
Buy all parts at 
local hardware 
store. Need only 7! 
hand tools. Takes 
only 8 hrs. to build. 
Complete illustrated 
step-by-slep book- 
let with recipe for fuel. How to obtain simple| 
permit. Electric Powered, Simply plug it in. 
Send $5.00 today to 
GASAHOL STILL. 
Box 984, Lindseyville KY, 42257 


Master Charge & Visa Ас 
Send Number & Expiration 


16 PLANS, BLUEPRINTS 


DRAFTING TABLE plans. Ingenius. 
Portable. Stores drawings. Simple, In- 
expensive construction. $3.00. 1050 
Hilside, Victoria, B.C. Canada V8T 2A5. 


KITCHEN Stool Plans $3.00, Plans & 


Patterns, Box 32, Hyattsville, MD 
20781. 


17 BURGLAR/FIRE ALARMS 


WARNING 
ELECTRONIC 


ҮМ 
ALARM SYSTEM 


How to Keep | Burglars Out 


випал 
against 

Juve these абет 
dest peel off bs 


Fasy (о apply 


ndowa facing ош, 
Tor, use on solid 
E до "ojo" pu shout 
f, backround, ia, green with yellow Tel 
Size aay" V Made of vin; 
из thine 


21 HOBBIES/ COLLECTIONS 


VOLCANIC ASH from Mount saint 
Helens: glass container filed with ash. 
ription, Send $4.00 to: Ash, 
5268 Soth NE, Seattle, WA 95105. 


COLLECT Military Medals, List 50c. 
Vernon, Box 387PS, Baldwin, NY 11510. 


MT. ST. HELENS Vol 1 oz., 
Gift Box $4.00. Send МО, to: Glen 
Johnson. Rt. 1, Box 1335-A St. Helens, 
OR 97051. 


1 VOLCANIC Souvenir vial of ash 
direct from Washington's Mount St. 


Helens. Dated and Certified. $3.00. 
Homestead, Р.О. Box 618, Madras, ОН 


GENUINE Volcanic Ash. Mount St. 
Helens. $2.00. Box 2113, Renton, WA 
98055. 


22 


JEWELRY 


MINERALS & 
PRECIOUS STONES 


GOLD, 243 page Handbook. Complete 
instructions, Diving, Dredging, Panning, 
Metal detecting, Mercury recover, Sluice 
design, where to go. Family fun or 
profitable living. Send $15.00 to: Con- 
tinental Gold Exchange, 1318A Busch- 
ong Road, Houston, TX 77039. 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULAS! 
CATALOG - $2.00 - REFUNDABLE! 
GWAG, Box 193, Brookfield, WI 53005. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For 

mulas & Processes 

(Latest Edition! 


jeter ta Henley 
Hay In ths gold mine of а book, you too will 
find formulas and recipes for almost every thing 
sed in the home, farm, workshop or industry 
Discover the vade secrets of thousands of 
commercial products—learn new money savings 
lind exciting way of doing things. As indispen 
Sable as а dictionary, Satisfaction guaranteed, 
390 paces nard caver-cioth pinding; Only 
310.05 plus $1.45 postage & nandiin 
Dealer's Inquiries Invited 
EMBASSY SALES Dept. PS-44 


Box 67, East Elmhurst, N.Y. 11369 


26 SCIENCE & CHEMISTRY 


EVERYTHING For Chemistry Experi- 
menters! Catalogue $1.00. Starr Scien- 
tific, Manitowoc, WI 54220. 


ECONOMICALLY Priced —Apparatus, 


Chemicals. Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, Wi 


1 CHEMICALS apparatus, project books, 
wide selection. Catalog $1.00. Send to: 
Pioneer Industries, 14А Hughey Street, 


Nashua, NH 03060. 

PENNY FORMULAS, 1,000. Easily 
Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 


NH 0306 


NEGATIVE ION GENERATORS. |Fas- 
cinating de! $1.00.) Golden Enter- 
prises Вох 1282-Р5, Glendale, AZ 


NEW 200-page 1980 catalog listing 
thousands of chemicals, glassware and 
lab equipment. Send $2.00 to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 

CHEMICAL Apj 
Catalog one dollar. Avatar, 
213, St. Charles, MO 63301. 


atus. Lowest prices. 
Р.О. Box 


‘THE Almighty Electro; 
cal Explanation of the Ori 
Universe and everything 
52.00. Piret, 102 W. 
NJ 08735. 
ENCLOSED fire-resistant chemical 
fume hood. Matching heavy-duty lab 
bench. Plans $7.50 each, both $12.50. 
ECORESEARCH, Box 424, Jackson, Wi 


FIVE LASER PLANS - 
WELDING BURNING LASER - 59.00 
"LASERAMA" LIGHT SHOW - $19.00 

“LASER PARTS" Catalog - $2.00, 
SOLASER, (PS980), Box 1015, Clare- 
mont, СА 91711. 


around 
Marlin, Lavallette, 


GRAVITATION Association's Break- 
through Book, $3.00, Refundable, 3204 
Breeze, Austin, TX 78722. 

| UNIFIED THEORY, $4. 
ized optics. Free literatu 
tica 947 Parkside Lane, Lancaster, 

7601. 


Miniatur- 
Augen Op- 
PA 


27 PLASTICS 
CASTOLITE Liquid Plastics. Crystal 
ting, embedding, 


ssing; in industry, lab- 


80K/PS, Box 391. 
stock, IL 60098. 


‚ Dept. 


29 LOG CABIN & 


HOME BUILDING 


UNDERGROUND Home in your fu- 
ture? 135 + information resources, 
comment. $3.00. Homes, Box 44761-Р5, 
Indianapolis, IN 46244. 


ONLY 


10811 Leebur Dr, St Louis, MO 63128 
30A HOUSE PLANTS 


FERNS — Grow solless — Spores & 
Instructions — $1.00 — S.A.S.E, Ven- 


sel, 119 Johnson, Highland Park, NJ 
08904 
31 NURSERY STOCK 


GROW GINSENG! $50 pound, Have 
seeds, roots, Goldenseal, Information. 
Collins, Viola, ТА 52350. 


31A GARDENING 


GUARANTEED! Bigger, faster grow- 
ing, better tasting vegetables year 
‘round with my solar powered mini 
greenhouses. No artificial light or heat! 
100% lar powered. Works year 
‘round. Startling facts, FREE brochure! 
GUARD "N GRO Dept. PS-9, St. James, 
NY 11780. 


32 REAL ESTATE 


OWN CANADIAN LAND FROM $47 
ACRE— Choice properties across Сап- 
ada. Low monthly payments. Cottage, 
hunting, fishing and Investment. Twelve 
month exchange privilege. Six month 
money back guarantee. CATALOGUE 
$1.00. Write: Canadian Estate Land, 
Dept. 22C, 286 Lawrence Ave, West, 
Toronto, Canada МЭМ ЗАВ, 


~ CALIFORNIA, 
down. $30 monthly 
North Hollywood 91605. 


Acreage. Lots. $30 
11546 Valerio, 


2,100 Top. Values 
! D FARM AGENCY, 
West 47th, Kansas City, МО 


FREE! Big Fall-Holiday Catalog! Over 
400 country properties described, ріс- 
tured! Land, Farms, Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 
43 states АП Across America! Yours 
FREE from the World's Largest! STROUT 


REALTY, Inc. 7 Dearborn, Dept. 
5810, Chicago, IL "60603. 
LEARN why land is the safest invest- 


ment available. Catalog #Mo61re $1.50. 
Alexander, Box 685, Ithaca, NY 14850. 


GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nation- 
wide listings - $2.00. Surplus Lands, 
Box 19107-FI, Washington, DC 20036. 


34 CAMPING 
EQUIPMENT & TENTS 


SURVIVAL Pocket 
Over 300 Techniques: World- 
Ten 3"x5" plastic pages. 53. 
Box 1805, Bloomington, IN 


LMILDERNESS 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES зи 


Kit includes 4 adults & up to X) pomes 
trom pregnant male, marine wh, tea hve 
тыт. 

Ahne bit w 
seashells, coral Міка amd 
Large Deluxe Aquarium wits 
сомма А 10 adult sca horses (2 
Up AO sea hones) $11#%. Да sent ppl 
Vive delivery шин! па air ota 
San көтін lac, Dept PS 90, Box 1477. Corl Gables, Н 33134 


38 BIRDS & ANIMALS 


FREE COLOR GAMEBIRD CATALOG. 
Fun & Profit, Gifts for your sport: 
man. Source for incubators, brooders, 
hatching eggs, books. MARSH FARMS, 
Р.О. 7-DD, Garden Grove, СА 92642. 


39 EARTHWORMS, — 


CRICKETS, FROGS 


FREE Literature. Raise Fishwort 
Crickets. Red wigglers — 1000 - 
$6.95. 5000 — 832.50. Postpaid wi 
free book оп How and Where 
Carter Farm — 12, Plaine, GA 3178 


40 HUNTING & FISHING 
INFORMATION 
WESTERN Deer Hunting. Skinnin 


Tracking. more. $4.00. P.O. Box 45 
Alamo, CA 94507. 


42 


FIELD GLASSES, 
TELESCOPES 


Binoculars, ^ etc. г, 
6916 Merrick Road,’ Lynbrook, M 
11563. 


|, BINOCULAR Repair Specialists. 1 
Makes. Tele-Optics, 5514 Lawrenc 
Chicago, IL 60630. 


43  GOV'T. SURPLUS 
JEEPS - $18.88. 675,000 Item 
Buy In Your Area! How! Wher 


“Moneyback GUARANTEED 1980 Go 
ernment SURPLUS Directory" inclu 
ing: "Buy G-LANI 'G-Oll /G-G. 
LOTTERIES," 52.00. GSURPLUS, Bi 
2009-C, Syracuse, NY 13220. 


JEEPS 552.40, Airplanes 575,0 
Boats direct from Government Directo 
and Catalog $1.00, (Refundable), Mi 
west Surplus, Бох 401-Р8, Dayton, С 
45401 

JEEPS - $19.30! $13.5 
650,000 ITEMS! DIRECTORY TELI 
HOW, WHERE TO BUY! YOUR 
E - “SURPLU! 


UNIQUE VATES Us tools, clo! 
weapons, diving, camping, 
32:00, (refundable) AX 


clothiq 


tary Surplu 
TN 37207, 


"GOVERNMENT SURPLUS Directo: 
Buy 500,000 items (including Jeep 
low аз 2c on dollar . . . direct 
Nernment! $2.00 (guarante 
posat. Вох 1910T-Fl, WASHING’ 
DC 20036. 
80 SURPLUS Army, Navy store 
page illustrated catalog. Send $1.0 


Ruvel, 3037 North Cl 
її, 60657. 


SURPLUS 
ELECTRIC 
VEH. $100 
1 bought this. арене и fela fpr $100, n 
EU EE i 
Pour copy with so WINNING! % 
SHOP My BOX M, 
PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditloni| 


refrigeration. Tools, supplies, ful 
structions. Doolin, 2016 Canton, Раш 


TX 75201. 


SURPRISE Everybody. Become 
tary Public now. We guide you, free. 
sell notary needs. Raise your image, 
value, income. Assistance nationw) 
Prochure: Gulf, 234 Club-B, San 
tonio, TX 78201 


PROFITABLE businesses costing uni 
520.00 to start. Sample report $2. 
R. Aumueller, P.O. Box 1233, Wall, 
07719. 


Tun a garage-sale'" conva 
nto cash! Send $3.00 
large SASE. М.В. Distributing Co., 
7224PS, Burbank, CA 91510. 


MECHANICALLY INCLINED INDIVIDUALS 


‘Assemble electronic devices in your 
Knowledge or experience not necessary. 
started in spare time, Above average 
$300-$600/wk. Sales һа! 
others. No investment - Write for free deta 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Ріпейав Park, FL 3356 


47 BOOKS & MAGAZINES 


HOW TO DEFEND YOURSELF 
TRAFFIC COURT. А Layman's Gu 
Written By A Former Traffic Court Ju 

. $3.00. P&O Publications, 1 
1821D, Clearwater, Florida 33517. 


| Clapboard, Danbury, CT 06810. 


OVERSTOCKS, BAR- 
all sub- 
98-72 


PUBLISHERS’ 
GAIN BOOKS. 2,000 titles, 
Jects! Free Catalog: Hamilton, 


CLOCK and Watch repairing books 
(including digital watches). Free cata- 
log. North American, Box 77-BWA, Fox 


River Grove, IL 60621. 


52 STAMP COLLECTING 


Ches- 


OLD U.S. Stamps on 


57 MUSICAL INSTRUMENTS 


MAKE More Money by mail, HA( 
Box 846, Nashua, NH 03061. 


DULCIMERS Kits From $29.00. Bı 


ter, Box 15414-R, Philadelphia, PA | chure. Here Inc., 29 Southeast Mai 

19149. » =5, Minneapolis, MN 5541 
WORLDWIDE COLLECTION - 100 MUSICAL SAWS - Since 1921. De- 

different stamps - only 10c with fan- | tails, FREE "Sawing News". MUSSEHL- 


tastic worldwide approvals. Nazlo. Box 
423-OE, Audubon, PA 19407. | 


FANTASTICI Book jacket covering 
material, Free information, Schim- 
ming’s, Р.О. Box 136, Regina, Sask., 
Canada 54Р 226. 


NUCLEAR WAR SURVIVAL. Protect уош- 
self and family now. 225 page manual. Full 
color illustrations. Nuclear weapons past, 
present, future. Essential supplies. 22 fallout 
shelter plans. Relocation secrets and more. 
Money back guarantee. Postpaid. Send 
$10.00 for THIS IS NOT A TEST! Omni Pub- 
lishers Р.О. Box 265 Dept. PS-9 Spokane, 
Washington 99210. 


File — Don't Pile 


POPULAR SCIENCE is no ordi- 
nary monthly magazine; it's one 
that you'll find yourself referring 
back to time and time again. To 
help you keep your issues clean 
and organized, you need these 
handsome, sturdy, custom-made 
library cases or binders. Rich blue 
simulated leather with the 
POPULAR SCIENCE logo em- 
bossed in gold leaf. Each case or 
binder holds a year's issues in 
perfect order. 

CASES: $4.95 each, 3 for $14, 6 
for 24, ppd. USA only. 
BINDERS: $6.50 each, 3 for 
$18.75, 6 for $36, ppd. ppd. USA only. 
Outside U.S. add $1 per unit for 
postage & handling. Send check 
or money order to: 


JESSE JONES BOX CORI 


Dept. PS-2, P.O. Box 5120 
Philadelphia, PA 19141 


49 JOKES & NOVELTIES 


Novelty 
Catalog. Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


FRẸE Novelties with catalog. Send 
81.00. Ypsi-Nifty, P.O, Box 233, Ypsi- 
anti, MI 48197. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


$2.00 trick, huge catalog, all 
idabra-SP, Scotch Plains, NJ 


FREE! $1.95 priceguide US stamps, 
bulging envelope discount offers for 
bums, supplies. $1.00 for postage, 

Box 616PS, Tiffin, OH 


|571 COINS & CURRENCY 


3 OLD Liberty Head Nickels Only 
151.00. Issued before 1913. Limit 1 Set. 
(Adults Only.) Plus price lists. Littleton 

oins, HL-2, Littleton, NH 03561. 


TEN Foreign Coins from Iceland, Is- 
[rael Pakistan, Algeria, etc. Only 10c. 
(Adults Only.) Wonderful price list in- 
eluded, ao Coins, MB-2, Littleton, 


500 DIFFERENT Worldwide Stamps 
for $1.00. Approvals included. R.G. 
Sales, Dept. S., Box 1065, Jamai 
1143 

50 YEARS Old, fifteen different United 
States, over fifty years old 25с with ар- 
provals. Jaxon, Box C11, New Rochelle, 
NY 1080. 


FREE Mint Project Mercury and 220 
United States and Foreign Stamps, Ap- 
provals. Stamps Pops, Вох 1427, Bell- 
flower, CA 90706. 

"PENNY Арргоу: 
logue! Kloster, 41 
Diego, CA 92105. : 

50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfeld, OH 4490 

FREE Surprise collection 
approvals. Jay, 1784 Union, 
cisco 9412 

FREE Worldwide packet. Penny ap- 
. Froelich, Box 412-B, Morton 
1L 60053. 

UNITED NATIONS 3 Complete Mint 


Sets 25c, Approvals, Cornetta, POB 
1509-Р, Lake "Placid, FL 33852. 


“Regardless Cat: 
i—52nd Street, San 


nt with 
San Fran- 


WESTPHAL, 130 PS, Delavan, Wisconsin 
53115. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
ries, kits. Fine German-made violins, vi- 
olas, cellos, basses and bows. Send 25с 
for catalog. 10% Credit certificate will 
be enclosed, International Violin Com- 
pany, Ltd., Dept. SA, 4026 №. Belve- 
dere Ave., Baltimore, MD 21215. 


sau ACCORDIONS 


40 Models! Famous Makes! 
SAVE! Direct fram Importer. 
Models f 

ers, professionals. Sta 
ог Electronic. Terms. Trades 
welcome. Home Trial. Hohner 


Button models too. FREE 
and Importer prices. 
ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago, IIl. 60641 
58 | SONG WRITERS 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 31204. 


10c. 
7429-PSF, 


. 25 COLORFUL French Colonies 
Global, 


Box 


100 DIFFERENT U.S, 25c, approvals. 


Bradley, Box 4255, Midlothian, VA 
23113. E 

Big Bare log 
Edition listing thousands of bargains 
Including U.S. & Б.М.А. stamps, 


packets, albums, accessories and suj 


plies. Also, fine stamps from our ap- 
proval service, buy апу or none, TC- 
turn promptly, please. Jamestown 
Stamp, Dept. E90PS, Jamestown, NY 
14701. 

30 DIFFERENT pictorials, triangles, 


exotic stamps, only 25c with approvals. 
Data ps. Вох 5552, Dept. AC, 
FL 32207. 
PLATEBLOCKS AND MINT SINGLES. 
NEW WHOLESALE PRICE LISTS. BIG 
DISCOUNTS. AMPBCO, Box 26066M, 
Louis, MO 63136. 


SEND only 10c for nice collection of 
U.S. Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. At- 
tractive price lists of other beautiful 
stamps and collectors supplies included. 
Mystic Stamps, SS-2, Camden, NY 
13316. 

GRAB r 100 
Stamps, only 10c. Contains New 
Asia, South Seas, Africa, etc. 
Only). Littleton Stamps, EX 
ton, NH 03561. 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
Catalog, Cornell, 42175 University, 
Diego, СА 92105. 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway "Music. 
Box 7438-PS, Sarasota, FL 33578. 


59 IMPORT-EXPORT 


2500 "FAST Selling» Products. Free 
Brochure: lico, Вох 91309-Х9, 
Cleveland, ОН 44101. 


60 BUSINESS 
OPPORTUNITIES 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products &, Opportunities. 
Make More Spare Time Than in Present 
Business or Job. Call: 800-835-3342. 


REP. IYORAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157. Brownsville, TX 78520. 


MAKE $100 DAILY WHOLESALING! 

SPECTACULAR home business. 2500 
products below wholesale. FREE DE- 
TAILS! Richway, Box 1729PS, Sonora, 
CA 95370. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25с 
(Refundable), Woodwins, Bridgewater, 
МА 02324. 


“ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 


VENDING Machine, No selling, Routes 
zing profits. Big Catalogue 
‘kway Corporation, 1930PSB 
Drive, Timonium, Maryland 


POLICE Scanners, Crystals, Radar De- 
tectors. HPR, Box 19224, Denver, СО 
80219. 
05. Build pi 
ЕМ transmitters, Plans 34.95. Мопеу- 
Back Guarantee. РСЕР Enterprises, Box 
837-D, New York, NY 10274. 
CABLE T.V. DESCRAMBLERS AND 
CONVERTERS. Build or Buy. For In- 
formation send $2.00: C & D Company, 
P.O. Box 26, Hudsonville, MI 49426. 
FREE Educational Electronics Cata- 
log. Edukits Workshop, Department 
804-A, Hewlett, NY 11557. 


BUILD YOUR OWN TV CAMERA! 
"Ideal for home & husiness™ 


- 


АТУ Research 


тие би FUN or PROFIT, we 
esp. "jou te өшпес heid 
SETY fleeting emit Vt 


Jap 

PHONE OR WRITE FOR FREE 

RUGSIRATED CATALOG OF KITS 
(DUAL 402-987-377 odo 
1305 BROADWAY st м. 
DAKOTA CITY NEBR. 64731 


54А CB RADIO 


LINEARS, mobile, details-sase, Matco 
Electronics, Вох 3160, Са 


INCREASE CB RANGE — Legall: 
Free "Information. “SKIPPER”, Bo: 
130-C9, Paradise, CA 95969. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Cassettes. 
Free Catalog. Nostalgic, Box 16365-P. 
St. Louis, МО 63125. 


RECORDS - TAPESI Discounts to 

; no purchase obliga- 
discount dividend 
Certificates: 100% guarantees. Free 
details. Discount Music Club, 650 Main 
Street. Dept. 4-0980, New Rochelle, 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301, 


FREE jorder Dropship Business 
Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 


MAKE Durable Building Plastic Easil 
Waterproof, Fireproof, Economical. Bi 
Labcratory, 2086—2075 Drive, Сей! 
edge, CO 81413. 


VINYL’S Where the money 1з! Pro- 
fessionally repair, refinish, recolor fur- 
niture, luggage, car tops, Quick, ei 
Two small 820 jobs a di 
$1,000 a month. Homes, cars, 
restaurants, unlimited customers. Start 

ning after a few days practice, Sei 
sational details Free, VIP, 2036 Mont- 


HORSES TROTS DOGS: $200.00 
Daily! Don't think so? Details: Eastern, 
Box 214-P, Watertown, МА 02172. 


NEED DEALERS to handle incredible 
demand: 110 dealerships now available 
for Pedalpower Electric Bikes. Sales up 
al equip- 


600%. Only $995. For i 
ment. Start selling immediately, Call 
now: 800-257-1955. 

MAKE $15.00 hourly building cu 
tom luggage/cases at home. Huge ти 
tionwide demand. ЕШ | mail orders. 


everything. 
$075 De Soto Ave, Dept. 
Woodland Hills, CA 81365. 


STOP Wasting Money 


answering 
questionable advertisements, 1000 off- 
ers explained. Globe, Box 20588-PS, St. 


Louis, MO 63139. 


МАКЕ MONEY, save money with your 
own Money Catalog. Send 25с for free 
copy. Richards Publishing, Box 1113-С 


Wilkes Barre, Pennsylvania 18702. ^ 


25 WEEKLY! ailing Progr 
Free Supplies! Free $20.00 Gift! V- 
Box 33049H, Tulsa, ОК 74135. 


1 HAVE MADE A FORTUNE IN MAIL. 
ORDER, SELLING INFORMATION! Let 
me show you how. Send for Free Report. 
UCI/MIS, 2385 Roscomare, D-11/159, 
Angeles, California 9002 


EARN big money аз а Diamond Brok- 
er. Free Details. National Diamond, 210 
Fifth Ave., Dept. PS-400, New York, 
МҰ 10010, 
DISCARDED JUNK PLATINUM 
Get yours! Free details, Box 13301, 
Chesapeake, VA 23325. 


MAIL Order Representatives, $15 
for supplies. Free Brochure, AUDIT 
CONTROLS, Dept 50, Box 23339, 
Fort Laudei 


t Lauc FL 33301 


MAILORDER ^ Opportunit Start 

rofitable home business without exper- 
lence or capital, Write for free book, 
plus details, Mail Order Associates, 
Dept. 658, Montvale, NJ 07645. 
IMES YOUR COST ON 
HUNDREDS OF PRODUCTS, Gift Item: 
Novelties, Toys, Carded Merchandis 
1001 Others, $3.00 Brings Giant Ca! 
log, Refundable on First Order. 475 W. 
Shaw, PS980, Fresno, СА 93704. 


FREE JEWELRY — Rings, Watches 
Sales Kit. Make 6006 Profit. Spotlight. 
Avenue, New York, 


156Р8 Fifth 
0. 


PERSONALIZED POSTERS, photos 
all sizes! Earn Money from Home! Free 
including "Profits in Pictures". 
Postermatic 02-A9, East Providence, Ri 


PROJECTION ТУ... Make $200.00 + 
per evening assembling Projectors . . . 
Easy ... Results equal to $2,500 pro- 
jectors'.'. . Your total cost less thai 
$15.00 . . . PLANS, LENS & Dealer’ 
information $14.00 . . . Illustrated in- 
formation FREE . . '. Macrocoi 
Washington Crogsing, Pennsylvania 
18977. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Busine 92-P 
Brighton 11th, Brooklyn, NY 11235. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


$10,000 MONTHLY SELLING CAS- 
SETTE tapes from home. No gimmicks 
or obligation. Free proof. Astral Sound: 
Dept. P-190, 1738 First Avenue S.E. 
Rochester, MN 5590: 


iness. Write, 
Room MC-3-JJ, 1512 Jarvis, Chicago, 
11 60626. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
Motorcycles, Wildlife, еке. Big Pri 
Complete dealer set ир. Free Cata- 
log. Anchor. Box 3958-BPS, North 

Providence, RI 02911 


GET RICHI Secret law smashes debts 
Brings cash and credit. Details free! 
Wesithktt, Box 350-5, Billings, NY 


WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof Baker, Box 196B, 
Brooklyn, NY 11218. 


BUMPER Sticker Printing Device. 
Cheap, Simple, Portable. Free details. 
Bumper, РОВ 22791 (LLC), Tampa, FL 


FREE Infiation-Beater Book 


Work Home! 
CA 92008. 


MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Box 1132-PK, In- 
dianapolis, IN 46225. 


HUGE PROFITS at home with Tropi- 
cal Seed Business. Write: Robinson As- 
sociates, Box 5020, Pittsburgh, PA 


“2042 
Нау- 


PROFITABLE home business. соруш 
selling information. Free details. Jarecki 
Enterprises, 39 Westport, Chicopee, MA 
01020. 

ENJOY EXTRA INCOME! FREE “Май- 
order Intelligence Report." Network, 
Box 5897-A9, Concord, CA 9452 


MAILORDER $1,000.00 Possible 
Monthly Selling Information. Free De- 


tails: AR Enterprises, Box 92-АН, 
Bronx, NY 10465. 

MAILORDER МАКЕ — $2,000.00 
MONTHLY SELLING INFORMATIONI 
Free details. UCI, 2385 Roscomare, 
159T, Los Angeles, CA 90024. 

SELL SENSATIONAL LOW-COST 


BURGLAR ALARM. Lightning seller. Ех- 
ceptional margin. Samples for trial. 
Northwest Electric, Ave. 2132, Mitchell, 
SD 57301. 


g Opportunity. Be- 
come Money Broker. Own hours, No ex- 
perience. Proven success formula. Free 
Report: DFC, Dept, 11-P-9, 1145 Res- 
ervoir Avenue, Cranston, Ri 02920. 


IMPORT-EXPORT opportunity, prof- 
itable world-wide, mail order business 
from home, without capital, We ship 
plan tor no risk examination, Experience 

Free Report Mellinger, 

jodland Hills, СА 91. 


7. 


500 Best-selling specialty products. 
Lowest below-wholesale ricos Imme. 
diate delivery. Spectacular home busi- 
opportunity. Free Book. SMC, 6061 
De Soto Ave.. Dept, 28-93, Woodland 
Hills, СА 91365. _ 
НЕЕ information оп money- making 
s. R. Aumuel 
[NJ 07719. 
in jewelry 
e time, Starter kit $1.00 
(refundable). Nasco, 310-BWB Lincoln, 
Fox River Grove, Illinois 60021 


BUMPER STICKER 
PRINTING DEVICE 


, Portable. Any Message 
Ter FREE AILS. ы 


0. Bex 22791 (LL) 
Tampa, Fla. 33822 


ELECTRONIC 
ASSEMBLY: BUSINESS. 
‘Start home, spare time. Investment, knowledge or 
lexperience unnecessary. BIG DEMAND assembling 


electronic devices. Sales handled by 
professionals. Unusual business opportunity, | 


3 FREE: Complete ittustrated litaratura 


BARTA, Box 248-5! 


Walnut Creek, Calit. 94597 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 


ness tax No bookkeeping experience 

needed. We train you at home, help you start. 

Accredited Member МНС, Free literature. No 

salesman will call. Vet Approved. National Tax 
M, м. 


Training Sehoo! М 10952 
61 MONEYMAKING 
OPPORTUNITIES 


EARN money collecting names! Write: 


Day, 104-Р ш Salem, МО 65560. 
LEARN iring Junk 
Batteries. “Fabulous Profits’ small i 


vestment, Apex Engineering, 3454 Bolsa 
Road, Atascadero, CA 93422. 


$72,000 OPPORTUNITY! Selling most 


required information by mail. Rivin 
PS3. 1012 Dore, West Covina, CA 
91792. 


$54.30 DAILY Starting next week 
No mailorder swindle or stufling enve 
lopes гіроП! For information mall 15 


oststamp: Sblacient, Drawer 4099, Val 
еу Village, СА 91607 

NEW Discovery in Battery Recondi 
tioning. Eighteen Months (Guarantee 
Means “Big Profits Fast." Electom 
7415 Gable Drive, Little Rock, AH 
12205. 


Programme 
explains how Free Information. Asna 
Enterprise, 12 Deerford Rd.. Suite 805- 
DB, Willowdale, Ontario, Canada M23 


1500 TICAL MONEYMAKING 
НОМЕ. BUSINESSES. Frec Booklet, 
Prestons, 511-А Glenwood, Buffalo, NY 


BUY RARE COINS WHOLESALE! 
Booklet tells how. $3.00 postpaid, 
Thorne, Drawer KQ4, Mississippi Stat 
MS 39762. 


MONEY MAKING воо! 
tips on Wealth Building 8 
in your pocket. Free Information, F.A.D. 
Enterprises, 440 Уап Houten, P.O. Box 


El Cajon, CA 92022. 


‚ Canada БАР 3C2 


SINCERE! -Underdog 
"ROAD/RICHES" 1! Sh 
ledge/method! Why??? Ве 
to exploit! Complete disclo: 
SureGo, PO Box 1113, Coquitla 
ida V3J 6| 


и Profits Wookly. 
mation By Mail. Free 
Box 15083-B, Fort Worth, TX 76119. 


$700 PER month earnings possible 
filling out income tax forms at home or 
tax office during tax season. We show 
you how. Simple, quickly learned, Dc- 
tails mailed free. No salesmen. Hurry 
Big demand, Federated Tax, 2010 Mont- 
rose, Chicago 60618. 


OWN Your Own Business, Spare Time 
at Home! Rubber Stamp industry needs 
small manufacturers. We furnish all 
equipment and know-how! Particulars 


does 


free! Write: Bill, Room RC-3-JJ, 1512 
п. 60626. 
ERASE DEBTS with little-known law 


CREATE wealth! FREE report. Bluc- 
Prints, 59, Box 100. La Grangeville, 
NY 12540, 


STAINED GLASS 
L keam st home in your spare time 
Program includes your book of com 
pietely illustrated lessons ~ ай profes 
Sonal поа, many interesting projects 
‘and more Ай this s included im 
#— ош self study program. Every 
tart vou on your 


o reated facta). $5.0 lent pacte only) 
Wiser, PSA, PO Box 241, 
Lynden Wa 98264 


62 EMPLOYMENT 


INFORMATION 


JOBS OVERSEAS (including Alaska; 


Free Details. Global Employment, Box 
808-PS, National City, CA 92050. 
AUSTRALIA — New Zealand! Big 


рау! 75,000 jobs. Free transportation. 
Employer listings $2.00. Plus Informa. 
tion 68 countries, Austco, Box 4116-F, 
Hayward, CA 94540. 


1 NATIONWIDE positions. Earn $800.00 
Details 


Weekly! $2.00. Hayden, Box 
EN iJ 077 


СТІСА — Complete job list- 
ing. Where, How to apply. 85,00. West- 
bay Enterprises, Box 864, Vienna, УА 
22180 

OVERSEAS . . 
Free Information! 
29217-FI, Indianapolis, IN 


62A HELP WANTED 


PARTTIME piece work, Webster, 
America’s foremost dictionary company 
needs home workers to update 

mailing lists. АП ages, experience un- 


„ $15,000-$50,000 + 
Employment, Box 
46229, 


Н 


necessary. Send name, address. phone 
number to Webster, 175 Fifth Ave.. 
Suite 1101-CN-12, New York, NY 
10010. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research S оой, 
Avenue, Woodside, NY 11377. 


3,000 GUMMED return address labels 
printed 85.00. Write: Ovcrlin Enter- 
prises, 5986 Canyon Trail, Elizabeth 
CO 80107. 


66 AGENTS WANTED 


MAKE Bix Monoy selling to friends 
and neighbors. No Investment! No Risk! 
Instant cash. Free Catalog and Selling 
kit. Mason Shoes, К-552, Chippewa 
Falls, WI 54729. 


Xo, FREE SHOES! 


RETAIL VALUE OVER 545 


I'll show you how you 
сап earn free shoes or boots for yoursel 
PLUS up to $300 a month in extra 
come. Show friends and neighbors how 
they ean save 815 to $20 а pair on 
high quality shoes or boots, Selling kit 
free. Write: Gordon King, Hanover Shoe 
Ine. Dept 7331 


Hanover, Pa 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 
SELL top interest Canadian GIC's 

Jacinc. Box 852A, Woodstock, Ontari 

Canada №15 8A4. 


68 REMAILING SERVICES 


FREE! Remailers Listing. 


(New Agents 


Wanted). Box 471-PS, Atlanta, TX 
551 
. MANHATTAN: Mailing Address: Con- 
fidential. Reasonable. Monthly Rates. 


Mail handled as requested. Call Director, 
701 7th Ave., Times Square, NY 10036. 


69A LOTTERIES 


WIN MILLIONS in Canadian Lotter- 
ies. Lowest prices anywhere. Free de- 
talis, Lucky Buck (PS), Box 171, 
tion W, Toronto, Ontario, Canada M6M 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, adver- 
tising, beautiful books. All subjects 
invited. Send for fact-filled booklet 
and free manuscript report. Carlton 
Press, Dept. PSI, 84 Fifth Avenue, New 


York 10011. 


"INS TRUC TION 


BARTENDING — Баг Management 
Home Study. Bartending Training, 3845- 


C, San Fernando Road, Glendale, СА 
. EARN Extension Degrees in Homoeo- 


pathy, Radionics, Botanic Medicine, Na- 
iuropathy, Philosophy, Psychology. etc 
School Founded 1961, Prospectus 
$1.00. Airmailed. Secretary PA PS. 
Brantridge Forest School Highfield. 
Danehill Sussex, England RH17 ТЕХ. 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 741-Р8, McKeesport, PA 15131 


MEMORY, Sleep Learning. Free Pub- 
lication, DLP. Box 487. Anaheim, CA 
92805. 


ELECTRONICS Degree | BSET) by cor- 
respondence, Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Са 
tosuggestion, Box 24- 
98507 


LEARN JET-GAS TURBINES! Home- 
study training 


MEDICAL ELECTRONICS TECHNOLO- 
GY. Home study, Troubleshoot Medical 
Instruments. University Rems-5, Box 
9622, Fresno, CA 9 


UNIVERSITY DEGREES! No ‚ Classes. 
Fi ical. Accredited. FREE Re- 
ling Details, Success, Box 13151-38, 
Columbus, OH 43213 


DEGREES, Thesis Method. Brochure. 
81. North, Box 3388, Tulsa, OK 71101 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Lary. 
est. Free Catalog.’ Approved for VÀ 
Modern Auction Library “FREE” witi 
enrollment. 515-423-5242, Col, Gordon 
Е, Taylor, Р.О. Box 9.19. Dept 1, Mason 
City, IA 50401 


BRITISH DEGREES. ОМ: 
from London. Bachelors, 
torates. Most subjects. Free Prospectus, 
(Airmail $1 refundabie;. College Re 
istrar, Dept. 1031, BCM-Collegiate, 
London WClV 6XX, England. 


тсс LICENSE, 2nd Cla 
Electro: by тай. G.i. 
Bik PREE ‘School Catalog and Infor. 
mation. School rep will try to call 
Write Cleveland Institute of Electronic 
Inc. (CIE). Dept. WPS-63. 1776 East 
17th Street, Cleveland, OH 44114 


LEGAL To Mail Order. Send 
$3.00. R Pittsburgh, 
PA 15226. 


ELF INSTRUCTIVE World history 
chart. "Brillant." Modern to 300 A.D. 
$5.00 oa. Overview Charts Inc. PO. 
Box 16200, Portland, OR 97236. 


INSTANT MIND CONTROL — Rc- 
lease crontive energy and develope nat- 
abilities SCIENTIFICALLY! Dis- 

mind works. Results 

id Re- 
1. Ventura 
СА 91601 


yours now 
ters, Doc- 


Guide 
Sharp, Box 9601, 


Corporation, 
Blvd., Dept. PS, Studio City, 


LEARN Acupuncture Moxibustion easi 
est way, Box 35676, Vancouver, Canada 
V6M 469 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re 
vealing details, Counseling, Box 389- 
PS9, Tustin, CA 92680. 


tuition available. Individual counseling. 
Credits awarded for job experience and 
previous courses. Free school rin; 
free: 1-800-327-8103. Cambridge 
ету (PS-9), 409 E. Osceol 
FL 33494. 


пем way to 
A short, simple method of acquiring а powerful 
memory. No memorization, no keywords. Release your 
photographic memory. Learn “how” you remember, 
why" you forget. Discover your natural ability to 
recall everthing, Send for free information to 

INSTITUTE of ADVANCED THINKING 
WASPS VialaPaz, Pacific Palisades, СА 90272 


i ops li М fro a indi- 
is acceptis ications from mature indi- 
viduals for Baci lor's Master's and Doctor- 
іп Business Engineering Educa- 
on fied Borial Botences threagh off-cam- 
study. No residence requis 
under guidance 


faculty Your work C i may count 


toward academic credit. Send Resume or 
curriculum vitae for evaluation. 


University, 
(P.0. Box. 512 E. Wilson Ave, 
Glendale, CA 91209. 


Whether you are just out of school, have be 
laid off or market, 
ea ipis 
packed techniques are for you, Sati 
$15.95 Complete Kit. lan: 
Wite: Action Consultation 
Р.О. Box 77 
Marlton, М.Ј. 08053 


STUTTER? 


Миз лийше, РО. Бок МУ 
‘Winter Ра. 
73 CARTOONING, 

SIGN PAINTING 


MODERN Cartooning Taught by Ma 
Write for Free Brochure. Cartooneram 
Box 263-BP, Branford, CT 06405, 


LEARN Sign Painting—Free Cat 
logue. Kaufmann Supply, Centertow 
MO 65023. 


76 DETECTIVES 


exciting 
tific career, Home study course te 
everything. Certificate on completio 
Мапу openings; prepare now, Profe 
sional Investigators Training Schoc 
Dept. ЕР, Р.О. Box 1890, San Pedro, С 
90733. 
DETECTIVE Profession, 
study: free tie-tack or Іа 
icate, future. Professional 

Training School, Dept. 
n Pedro, СА 907 


LOANS BY MAIL 


IMMEDIATE Loans and Outrig 
Grants to individuals refused elsew! 
98% Accepted! Associates, Box 98. 
Brooklyn, NY 11235. 


QUICK %СА5М% Signature 
Write: National 507 - PS Fifth Av 
New York 10017. 


IORROW FROM HOMI 
ANY amount, any 
days. Competitive rat 
carn unlimited income 
Agent, No experience 
tional Company to as 
possible. No Gimmicks! 
DFC, Бері, 11-С-9, 
Avenue, Cranston, Ri 02920, 
BORROW 525,000 "overnight." Aj 
purpose, Keep indefinitely! Write: 8 
* Research, Box 29203-FI, 
пароць IN 46220. 


WINEMAKING 


FREE ENCYCLOPEDIA WINEMAKII 
BEERMAKING, supplies, equipment, 
uredients, Vynox Industries, Box 874 
Rochester, NY 14615. 


WINEMAKERS—BEERMAKERS 
Catalog. Fast Service, Large Selectic 
Kraus, Box 7850-N, independence, 
64053. 

WINEMAKERS - Beermakers: Free 
lustrated catalog of supp! iemph 
P.O. Box 12276H, Minneapolis, 
55412 

BEERMAKERS, Winemakers. Free Ci 
ао, Recipe. Finest Ingredients, Equi 
ment, Service. SPI, Box 784-8, Chaj 
Hill, NC 27514. 


_ WINEMAKERS — BEERMAKERS 


y. hon 


| pin, cert 
И 


Indianapolis, ІМ 4626) 


BREW finest beer from quality 
gredients. Free catalogue, Bacchanal 


KALUHA-80 proof. 5 
52.00. РОВ 205, Westmont, IL 6055) 


Many Free! Liquidations , . 
. Job Lots... Single Sample: 
is. Worldwide Bargainhunters, H 
730-В. Holland, MI 49423. 


Jewelry priced 130% bel 
1 price! Catalog $1.00 irefundabl 


Anka-PS, 95 Washington, West 
wick. RI 02893. 
“DRAFTING Equipment, Templa 


Catalog 50c. Ardesign, Box 122, 
Holly, NJ 08060 


Chips. 1223] - 39th Street, Broo} 
New York 11218. 


| BIRECT FROM MFR 
| THREE speed, solid state control for 
ceiling fans. List $19.95, your cost 
$9.95. Reduces motor hum, Мо 
AM/FM/TV static, Flush mounts in 
wall. Ninety day warranty. Send $9.95 
to: ECS, Inc., Р.О. Box 116, Richardson, 
TX 15080. 


80 ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, ad- 
vertisers, Ratebook leading newspapers, 
magazines $1.00, Chicago Advertising 
Agency, 28-ES Jackson, Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. Jack- 
son's, Brownsville Rd, G-100, Mt, Ver- 
non, IL 62864, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X RUBBER STAMP PRESS- 
E: Operated. Electrically 
ей, Sizes 5”х8”, 8"x12", 10"x15^. 
ing Outfits, Order for Presses. Sup- 
plies Shipped Day Received. Send $2.00 
for Catalog and Brochure. Custom Man- 
ufacturers, Box 211-PS, Springfield. 


Meriden, CT 


QUALITY Letterheads, Envelopes. 
S&B Printers, Dept 300, 412 E. Adams, 
Springfield, IL 62701. 


87  TOBACCO, PIPES, 
CIGARS 


IEE Five New Pipe Blends. 


Only 
$2.00 P&H, Refundable with Order. 
Write: Pipelines, РОВ 739Р0, Silver 
Spring, MD 20901. 

CONNOISSEURS Tobacco Assort- 


ment: $10.00 Delivered, V.S.O.P., Box 
3373PS, Granada Hills, CA 91341. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY (ог 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
facles. Free Information. Rose Indus- 
tries, 29-Y' East Madison, Chicago, IL 
60602. E; 193. 


ОМ THE SPOT PAYMENT 

FOR Old Gold, Silver, X-Ray Film, 
Platinum. Sterling, Contact Points, 
Silver Flake, Coins, Send it today 
Get cash today, Perry Iron and Metal 
Inc. Precious "Metals Division, 6028 
South Perry, Chicago, IL 60621: 


IGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watche: 
Silver, Platinum, "Mail Articles Today. 
Free ‘gift with’ Information. Chicago 
Gold & Precious Metals, 6 Е. Monroe, 
Dept. 157, Chicago 60603. 

BUYING Gold - Silver! Free Details! 
Reliance, 50-PS9 Margin, Salem, МА 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs. North 
American, Box 77-BW, Fox River Grove, 
IL 60021. 


90 


GIFTS 


MURPHY'S LAW 

“SCIENTIFIC” Wit! — Lithographed 
8x10 parchment, Great business/per- 
sonal gift. $3.00 (4/$10). Fourcorners 
House, Hanover, MA 02339, 


91 OF INTEREST TO ALL 


De 


Take Electric Power 
Wherever You Want 
to Use It — With 
BENCH BOY 
Extension Cord Reel 


BOY (a compact 8" x 87) 
heavy-duty 14 gauge ex- 
0223 ft olt win heavy-duty 


aH 
| 


ПТ 


P.O. Box 5220, New York, N.Y, 10163 
le ae 
1-800-835-2246 
(In Kansas, 1-800-362-2421) 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD museum-quality ship models, 
кап models, dollhouse room settings. 
1980 Model Catalog features complete 
kits, fittings, plans, construction ma- 
. tools, "How-To" books, 88 
. Only 51.00. James Bliss & Com- 
Dept. PS, Route 128, Dedham, 


planes. Radio Controlled, 
Catalog $2.00. Sig Company, 
Montezuma, ТА 50171. 


94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of servi в 
recording forms. Free е 

filiated Inventors Foundation, 

Towa, Colorado Springs, CO 80909. 


ECONOMICALLY! Free 


CUT INSURANCE Costs — Free De- 
tails — EPS Publications, 1108 Hooper 
Ave, Box В-2(8). Toms River, NJ 


SHOULD YOU TRADE YOUR CAR? 
Rising costs of fuel, maintenance, and new 
cars, along with better gas mileage on small- 
er new cars, make this decision too complex 
for intuitive judgement. Yet the answer can 
mean thousands of dollars to you. For de- 
tailed computer analysis of your situation, 
‘send $10 and year, make, odometer reading, 
miles/gallon, and trade in value of present 
car. Also miles driven per year and price and 
miles/gallon for proposed new car. State 
whether you would pay cash or finance new 
car. 

Miller Associates, P.O. Box 767, 


Edgewood, Md. 21040. 


PATENT 
details. №. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 

IDEAS, inventions, new products 
needed Бу 


innovative manufacturers 
Marketing assistance avall 

viduals, tinkerers, univ 
nies with feasible concept: 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222. 


PATENT LAW FIRM, established by 
registered practitioners, provides patent 
services for reasonable fees. 9359-5 
Torrent Row, Columbia, MD 21045. 


Your invention or new product idea can be 
SUCCESSFULLY sold or licensed very easily 
and quickly. Our FREE booklet outlines and 
explains each step іп a proven inexpensive selling 
program completely under your control which 
will reach American PLUS INTERNATIONAL 
manufacturers. 

SPCS32 BROADWAY, SUITE 20 

EL CAJON, CALIFORNIA 92021 


95 INVENTORS WANTED 


MANUFACTURER SEEKING ІМУЕМ- 
TIONS. ADVANTEK INTERNATIONAL, 
1100. 17th NW., WASHINGTON, DE 


fering your invention for sale. Kessler 
Sales Corporation, C-79-IW, Fremont. 
OH 43420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Or. Dept PS 
West Брики МА 01089 (413) 737-5376 
А Fee d Marketing Company 


97 GOOD EATING 


DELICIOUS Casserole Creations. Reci- 
2.95.—Johnson, Box 883, Plant 
City, FL 33566. 


FREE Recipe. 
164, Englewor 


Lois Ann, P.O. Box 
OH 45322 


98 WEARING APPAREL 
MEN'S BIG & TALL western apparel 
and outerwear color catalog, Send 25 


cents to: Big Guy Western, 3095 Kern- 
er Blvd., San Rafael, СА 94901. 


99 FOR SALE MISC. 


mergency 
T-WAY TOOL 


Its an ingenious combination— Hammer, 
Wrench, Pliers, Screwdriver, Wire Cutter, 
Tack or Nail Puller and Bottle opener all in 
опе. Compact 8" chromed steel. Built for gen- 
erations of service. 

Insulated handie for safe, steady grip. 
Tucks away in kitchen or desk drawer, glove 
‘compartment or boat emergency kit. 

Only $3.98 + 85е postage & handling. 2 for 
just$6.98 + $1. post. & hdig. (Add 
sales tax in CA, CO, FL, IL, NY, PA, VA, VT, 
WI). Send check or MO to: 

Popular Science 7-Way Tool 
Dept 980, PO Box 5220 
New York, N.Y. 10163 


100 WANTED TO BUY 


um, silver, gold! 
‘Terminal, Nor- 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Service. 
Free Preliminary Review. Box 392PS, 
Millwood, NY 10546. 


CARBIDE, Tantalum, Stellite, Gold 
and Silver. Top Prices. Poley's Indus- 
trial Salvage, 12389 Minges, Battle 
Creek, MI 49017. (616) 979-4015. 


“Patenting Your Invention 
$29.95. Guaranteed! Regis- 
tered Practitioner, 7100-PS, Washini 

ton, DC 20044, Invention d Fre 


INVENTORS: If you have an inve: 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp., C-79-FI, Fre- 
mont, OH 43420. 


INVENTORS - Pate>t Y ur Invention. 
Free Initial Consultation. We are regis- 
tered by the U.S. Government. Victor J. 
Evans & Co. 4637 Eastern Ave. N.E.. 
Washington, DC 20018. Since 1898. 


SCRAP SILVER ELECTRICAL CON- 
TACTS, Forklift Contacts, Industrial 
Scrap Silver, Sterling. Send sample for 
my offer. Ali samples Returned. Robert 
Leszczak. 652 Myrtle St, Elizabeth. 
NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice. Free catalog. Gardiner, 47291, М. 
Tth Ave., Phoenix, AZ 85013. 


GOLD, SILVER! Find Valu: 
Rings, Jewelry with powerful metal 
tectors. Free catalog: Gold Mountaim 
Box 40507-X. Garland, TX 75040. 


105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept 
58, 481 Thurston Road, Rochester, NY 
14819. 


ORNAMENTAL iron designs, Book o 
1600 beautiful, practical designs fo 
railings, columns, etc. Free literature 
Cunningham, 3881 South 3200 West. 
P.O. Box 20005-5, Salt Lake City, U1 


IDENTIFICATION Card 


'atalog. Frec 


Nipcos, 303 East Main, Barstow, CA 
92311. 

swi E inless Tool 
Featuring Scissors, Saw, Screwdriver, 


Can Opener, Etc. 
antee. Pepi Enterprises, 
Robertson, Beverly Hil 


58,98. 100% Guar. 
256) South 
СА 90211, 


AUTHORIZED TRS-BO? DEALER A301 
COMPUTER SPECIALISTS 


НЕСЕП 
——— 
Up to 
15% Discount 
on TRS-80's 
26-1051 AK LEVEL I.........$424,00 
26-1056 16K LEVEL II.......$715.00 


1-800-841-0860 тоц. Free 


MICRO MANAGEMENT SYSTEMS, INC. 
Downtown Plazo Shopping Cen! 
115 С. Second Ave., S.W, 
Coiro, Georgio 31728 
(912) 377-7120 Ga. Phone Мо. 


105A HEALTH 


"NICOTINE ADDICTION RELEASE." 
58.53 for book, returnable after 5 weeks 
if not cured, Katel Corporation, Box 
451, Brighton, MI 48116. 


106 PERSONAL 


INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Вох 220-F, Miami, 
FL 33168. 

COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mall. 
Free Details. EACS. Box 33428, Seat- 
tle, WA 98133. 

ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser. 
vices’ available, Omnidenominational 
Free Details, Acquarian Church, 432-P8 


T 
THE OTHER 90% OF YOUR MIND). 
Free Booklet. Total Mind Power Insti: 
tute $18, Larkspur, CA 94939. 

HOW TO CONTROL MONEY! Sto}: 

by step solution to a budget that works 
53.95. AGB, Box 633, Gibbons, Alberta 
Canada TOA 1М0. 
Ordained Minister - $10.00 Do- 
nation. Perform Marriages, etc. Legal 
Credentials. World Church, Route 2. 
Goodlettsville, TN 37072. 


GUARANTEED tax refunds po 
$4.50. Taxes, Box 664, Fairhaven, 
0271. 

WIN PROMOTION, 
trol stage fright, Improvement gauran- 
teed, $1.00 large long sase. Box 8395S, 
Coral Springs, FL 33065 

UNIVERSITY DEGREES BY MAIL. Le- 

Fast, inexpensive, Free revealing 
details, Counseling, Box 389-SP9, Tus- 
tin, CA 92680. 


Talk well, Con: 


107 HEARING AIDS 
HUGE SAVINGS, Eliminate dealer 


le, Terms 


NEW - Hearing Aids, Batteries, Dis 
count Prices, Free ‘Details. Write: 
Rhodes, Dept. 69-2, Brookport, П 


FREE HEARING AID CATALOG - Save 
12 by Mail! Write: “MONEY-SAVERS”, 
530-PS9 Langdon, Sepulveda, СА 
1343, Not sold in California. 


HEARING AIDS 
4 PRICE CATALOG FREE 


| SUPER SAVINGS! Newest, Finest. 

АП types. Buy Di save up 
IRECT & 

Tito HALF! No: salesmen. Sold by 

p AIR MAIL on НОМЕ TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 

1 Dept. Р5-90, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

V Not sold in California 


Popular 
Science E 


901 Windows & Gliding Doors This colorfully 
illustrated answer book from Andersen Windo- 
walls displays a variety of windows and gliding 
doors matching any decor. Answers a wide 
range of questions on saving énergy, planning, 
remodeling, and more. Free 


902 Glass Etching Brochure shows how be- 
ginners, as well as experts, can permanently 
etch designs on any type of glass or mirror. The 
Armour Glass Etching Method makes it easy, 
gives professional results. Free 


903 Avoid Ceiling Problems Consumer's 
guide from Armstrong Cork offers the newest in 
suspended and tile ceilings, along with installa- 
tion methods and information on maintenance, 
lighting fixtures, and accessories. Free 


904 Mill Your Own Lumber Colorful, illustrat- 
ed brochure of Granberg chain-saw lumber 
mills shows how to make your own precision 
milled lumber—from trees or from logs where 
they fall. Tips on how to sharpen your saw 
chains like a professional. Free 


905 Southern Comfort Recipes Famous reci- 
е booklet from Brown-Forman Distillers tells 
iow to improve drinks mixed at home. It ex- 
lains how to mix the top twenty cocktails, and 
includes recipes for many of the new 
drinks. Free 


906 Outdoor & Pocket Knives Forty-page 
1980 knife catalog from Camillus presents its 
full line of knives, sheaths, and sharpening 
stones. Illustrated articles tell about field dress- 
ing dear and game birds, boning deer, filleting 
fish, etc. $1 


907 High-Efficiency Insulation Literature from 

Celotex describes its dependable insulation de- 

signed for today’s home. Explains various uses 

Md benefits of Celotex Thermax Sheathing. 
ree 


908 AirGuns Daisy's colorful pamphlets cov- 
era complete line of air guns for youth or adult. 
Gives comparative data on each model. Free 


909 Electric Vehicles Booklet from E. V. Up- 
dater reports the most current information on 
the developments and progress in electric vehi- 
cles. Free 


product 


910 Trouble-Free Toilet Tank Brochure pro- 
vides complete do-it-yourself instructions for in- 
stallation of the Fillpro Fillvalve and Flap Jack 
Flapper Tank Ball, which completely replaces 
any standard ball-cock unit. All you ni to fix 
your toilet once and for all. From J&H Indus- 
tries. Free 


911 Attention Mobile Home Owners This mo- 
bile-home tie-down guide provides information 
on how to protect your dwelling from high 
winds. From Foremost Insurance Co. Free 


912 Caulking Rustic Woods General Electric 
brochure presents its new Silicone Rubber 
Caulk. More reliable than most nonsilicone seal- 
ants, this caulking won't shrink, crack, or dry 
out, even after years of exposure to extreme 
heat or cold. Free 


913 Woodburning Stoves & Fireplaces 
Southport Stoves’ leaflet shows the lat- 
est line of MORSO Danish wood-burning stoves 
and fireplaces, They're efficient and crafted to 
enhance any interior. Free 


914 Rechat ible Batteries Pamphlet from 

Gould describes new nickel-cadmium batteries 

that are designed to replace throwaway ty, 

For consumer applications such as recorders, 

ролен units, toys, lights, radios, portable 
"5, and others. Free 


915 Fireplaces Four-color full-line catalog ex- 
hibits over 25 finished fireplace treatments, 
along with specifications for all models. Step- 
by-step suggestions. From Heatilator. 50€ 


916 Own Your Own Whirlpool Spa This 1980 
booklet from Jacuzzi has descriptions, dia- 
grams, specifications, and installation plans for 
в complete line of Whirlpool-brand spas. 
ree 


917 Do-it-Yourself Automotive Chemicals In- 
formation on how to improve your car's perfor- 
mance is covere this brochure from K&W, 
with maintenance tips to keep your car running 
longer. 25€ 


918 TimePieces Klockit's catalog displays the 
latest in battery quartz clock movements, dials, 
and accessories—all at the lowest prices. Free 


919 Sport Fishing Sonar Units Booklet from 

Lowrance Electronics explains the many bene- 

fits of its fish-finding sonar unit. Just one in a 

complete line for the contemporary fisherman. 
ree 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


920 Announcing Lennox Landmark Ш Air Con- 

ditioner Brochure features the super-efficient 

condensing unit with a SEER of 11.7. Extra-large 

coil and energy-saving components make it the 

Air Conditioning and Refrigeration Institute's 

Digheetteted unit. From Lennox Industries. 
ree 


921 Instant Hi Marvin Miller cata- 
log lists horsepower-increasing systems for all 
types of vehicles, including passenger and 
sports cars, motor homes, trucks, RV's, boats, 
jet skis, motorcycles, and snowmobiles. $1 


922 Eliminate the Glare of High-Intensity 
Lights Color pamphlet shows the newly pat- 
ented BlueEye Beam process, which eliminat: 
the ples associated with high-intensity, һапа- 
held spotlights and driving/fog lights. From Op- 
tonics, Inc. Free 


923 Energy Mizer Fireplace Preway's color 
leaflet offers free-standing, built-in, and energy- 
efficient fireplaces, along with information on 
specifications, chimneys, and installation. Free 


924 Learn the Facts About Motor Oil This 
booklet helps consumers select the right motor 
oils for automobiles, mowers, outboard motors, 
snowmobiles—any motor they own. From 
Quaker State. Free 


925 Water Fountains Rain Jet log di 
plays a colorful line of fountains that any hom: 
owner would be proud to call his own. Installa- 
tion suggestions included. 506 


926 Rockwell's 1980 Power Tools Buyer's 
guide illustrates complete line of home-use, 
commercial-duty, and professional portable 
К tools, bench tools; also consumer and 
uilding-trade stationary power tools. Free 


927 Save Now on Winter Heating Bills. Pam- 
phlet from Shanandoah suggests а way to save 
on those costly winter heating bills by installing 
а wood or coal stove. Free 


928 Over 6000 Tools! US General Supply's 
196-page catalog is filled with top-name tools 
and handyman supplies at discount prices. $1 


929 Plan & Install Your Own Kitchen Kit in- 
cludes brochures on how to plan, order, and 
install your own kitchen. Also features cabinet 
and vanity products and specifications. From 
Yorktowne Cabinets. $2.50 


930 Play Olympic бой Whispering Palms Golf 
and Country Club in Rancho Santa Fe, Calif., of- 
fers a new playing-range concept to help you 
sharpen your shot-making. Free 
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Stum 


ped? Get a Homelite 


Chain Saw at a K mart price. 


To do agood job, you've got to have good equipment, 
and there's no better equipment for tree felling and 


firewood cutting than these sale-priced, top quality 
chain saws from Homelite, the chain saw kin: 

Try the Homelite XL 12-inch gas saw, a tou: 
weight that cuts logs up to 20 inches in diameter. 
It features fingertip controls for easy handling and 
an all-weather ignition. 5108.88 

Save gas with the double-insulated Homelite XEL 
electric saw. It has a push-button oiler, built-in chain 
tensioning device and a rubber-coated, full radius 
handlebar to reduce vibration. $51.88. 
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XL 12-INCH 
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Or go to the top of the line with the Homelite Super 
2 14-inch gas saw. The Super 2 is the chain saw for 
every job, whether it's trimming branches, turning 
logs into firewood, or cutting down those big trees. 
It features a twin-trigger dual control throttle system 
and an automatic oiler for longer chain life . . . 
and it weighs in at just over 7 pounds, so you're 
always in complete control. $144.88 

All three saws have Homelite's exclusive SAFE-HTIP 
to prevent kickback and protect the saw tip. So don't 
get stumped... get a Homelite chain saw, on sale 
at over 1,600 K mart storg m the U.S.A. 


T 


Theres never been a low tar with richer 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Yoi 


